Motif Statistics by Nicodème, Pierre et al.
HAL Id: inria-00073074
https://hal.inria.fr/inria-00073074
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Motif Statistics
Pierre Nicodème, Bruno Salvy, Philippe Flajolet
To cite this version:
Pierre Nicodème, Bruno Salvy, Philippe Flajolet. Motif Statistics. [Research Report] RR-3606, INRIA.
1999. ￿inria-00073074￿
 
IS
S
N
 0
24
9-
63
99
ap por t  
de  r ech er ch e 
	



 !"#
$	%&

"#
$	
' (*),+- ./)102)3+546),+74
8:9<;>=?=?;#@A?BCEDGFHI%HJ!K=MLONOPRQTSVUWYXZJ!8[O9]\]9<^_^`;Ea5U&ScbdCVUHe
fhg  
bjikNjld9];m=,npoqoqo
ecr FHIsHut
 
	
 "!$#&%')(*'+,-./0213547698+:<;=?>@AACBD435E=!$4F'-G
e[ F;H ;VtIKJML;>NO9];V\]PNq9O 9];m\;P-Omi\O LO\QR7H5S!Pq\]9TqL_;
8=?PVU ;PSc\?NqP
Wci^_^`P =PDXd;,=?;YO?[_;m=ZOM[O;#N"[]\^`_^aI bdiNdld9<;>=,n oqo o)I nYb,^!iNq;Q
cedgfhYijlkhm n ;R^_=?;QM;mN7P ioO P`H ^O\];P?;%ikN`i\?R7Q?9?QPp"PM[O;qQP iPM9@QrP?9OsQ Pp,NdLH5S!;m=Pp,POO L_=?=?;>NlO ;Q
PtpZi =M;NqLO\ ik= ;suO^O=M;QQM9<P N ^!iPPM;m=?N69]N i= ikNlXdPHvP?;suPVw e[O9?QO Plq;m=rQ*xrH PP?9ypzQ{M|9Xd;m\?RL}Q?;VX 9]N
O PH ^OL}P iPM9]PqN`ik\SO9]Pq\]P`NR]wC LO=,i^O^_=?PjiOM[G9?Q-S!iQ?;YX%P N:~"  iaO PqNQrP?=MLlOsP?9]l ; i^O^O=MPjiO?[P?PO \ itQQM9O>i\
=M;Q?LO\?PrQ9]N"P?[O;>Pq=?;P?9Omi\=O P`H ^OLP?;>=:QZO 9<;>NlO ;ikLP?PHRitP i	iNlX)pPq=H i\\ iN}NqL`itNq;P?[O;>Pq=R>Jq9]N,^`ik=PM9O LO\ i= J
PM[O;E= iPM9]PqN`ik\<9?PR,Ptp:Nq;mN_;m= itP?9]NNp LONlOsPM9]PqNQPtp=?;N LO\ i=	\ iNN L`iN ;QVr  ikN`i\?R7P?9ODO PH5SO9]N`iPMPq=M9OQPM[`iP
9?Q	LQ?;VXep P =Xd;m=M9]lj9]NNiQrR7H ^PMP`P?9O^O=?P ^`;>=P?9];Qp=?P`HNq;mNO;>= iPM9]NN"pLONlOsPM9<P NQVr "O P`H ^OLPM;m=i\?N ;SO= i
p P =:Xd;PM;m=H 9<N_9<N}NN ;mNO;m= iP?9]NN<p LONlOP?9]PqNQ ;uT^_\<9O 9?PM\@RdJ ikN`i\?R7Q?9]NNNq;>NO;m= itP?9]NNp L_NlOsP?9]P NQiNlX ;suPM= i`OP?9]NN
O Pd;sO 9<;>N]PrQ;O 9];mN7P?\?R]wn ;^O=MPlj9Xd;-O PqNQrP?=?L=OsP?9]PqN}QFp P =Plq;m=M\ ik^O^O9]NNEPq=NOPqN7Plq;>=?\ i^O^_9<N}N-HRitPZOM[O;Q
PtpZi=?;N LO\ i= ;suO^O=?;QrQ?9]PqNw SO PH ^`ikNO9]PqN9?H ^O\];H;mN7P itP?9]PqN ^O=MPXdLlO ;QHLO\?P?9]lqi=M9<iPM;N ;mNO;m= iP?9]NN
p L_NlOsP?9]P NQ"pPq=9P?[O;
QP iPM9@QrP?9OsQ#LONlXd;>=5QP?L=X7R]w SpitQP5O P`H ^OLP iP?9]P NGPtpce:iYRd\]Pq=9O Pd;sO 9];mN7PQPtp-P?[O;
N ;mNO;m= iP?9]NNMpLONlOsPM9<P NQ9P?[O;mNoRd9<;>\XQ1;su`iOsPlqi\]LO;Q#Pp-PM[O;
H PH ;mN7PQ|9?P?[PRd^O9Omik\ ik^O^O\]9OmiPM9]PqNP?P
= iNlXdPHP?;suPQ#PpDQ?9?m;
\`_ J __`_e|[O9]\<;#^O=M;VO 9?Q?;
QR7H ^P?PP?9OpPq=HL_\6i\]\]P| ^_=?;VXd9OsPM9]PqNQ,9]NPM;suPQ,Ptp
ik=SO9?P?= i=M9<\?R\ ik=N ;qQ?9?m;QYw C LO= 9?H ^_\<;H ;mN7P itP?9 PqN|iQPM;QPM;VXS7R*O PH ^`ik=?9]NN^O=?;YXd9OsP?9]PqN}QRPtp"P?[O;
NdLH5S!;m=Pp POO LO=M=?;mNlO ;QPpH PP?9ypzQiNdi9]NQrPPM[O;-)H ;NdiS7R7P?;QitH 9]NOPci`O 9X9XOitP iS!iQ?;$wn ;
[`ikNlXd\];VXMH Pq=?;P?[`ikN2`` Ptp PM[O;5QP iNlX_i=ZXO Pq\]\];VOsP?9]P NGPtp¡¢£¤¥MH PP?9ypzQD|9?P?[PqL_=,^O=?PNq= iHQYw
QdL=O?[qO PH ^`ik=?9?Q?P NQ[O;>\<^qXd;P?;VOsP)|[O9OM[H PP?9ypzQi=M;EP`SQM;m=?l ;VX 9]N=?; ik\:SO9]P \<PNq9Omik\lXOiP i"H Pq=M;Pq=	\<;QQ
p =M;VT LO;mN7P?\?R
P?[!iNPM[O;mP =?;PM9O>i\]\?R ^O=M;VXd9OsP?;YXw
¦a§7¨©ª"«=i`¬fm =?;NqLO\ i=3\ ikNNqL!iNq;Q JNq;>NO;m= itP?9]NN
pLONlOsPM9<P NQ JFO P`H ^_LP?;m=i\?N ;SO= i_JO P`H ^_LP itP?9]PqN`ik\
SO9]P \<PN`R
­¯®
°±s²s³`´ °±DµD¶²Z·¹¸`º
»N_9@PL;"Xd;E=?;VOM[O;m=sOM[O;A?@-WYAS¼WYPOTqL_;mNlO P LO=P
D P`HRik9]NO;-Xd;EWPq\]LlO ; iLJWYPOT LO;mNlO P LO=PpJ K86nV_bOJOnVb\,UH Br HQO@S:X B	;VXd;uCa_= ikNlO ;V
e
L;m\YL;m^O[_PqNO;~=\`\D_On\qo5^`\9b`b nqn)½e
L;m\YL;VO P ^O9];~¯\\`_On"\ o$^\$b\5\`_
	 :
	
§f§m @P LQ^O=L;Q?;>N]PMPqNQLONO;ciN!i\?R7Q?;O PH ^O\ F;PM; XT;QFQP iPM9@QrP?9T LO;QFXdL#NOP`H5S_=?;X POO L_=?=?;>NlO ;QX LON_;;suO^O=?;QrQ?9]PqN=L;N LO\]9 F;m=?;XOikNQ,LONMP?;uPM;Rik\VL;piP?P 9]=?;`wB	;m\ i
O PqL_lj=M; \];Q
xH P`PM9 p¹Q{9p =L;VT LO;HH ;mN7PLPM9]\<9?QL;Q;mN%9]N7p P =H iP?9T LO;SO9]Pq\]P`N 9TqL_;`w@PP?=M; L;P?L=Xd;,;QrPDp P NlXL;m;Q?L_=~Dr 1LONO;,ik^O^O=?POM[O;$O PqNQrP?=?L=Or
PM9<l ;$Xd;,=L;Q?L_\@P iPrQ O \ itQQM9T LO;Qc;mN%9]N7pPq=H iPM9T LO;)P?[DL;>Pq=?9T LO;5iLPMP`H iP?;Q;Pc\ iN}NjiN ;Q=L;NqLO\]9];m=QsmJ!;mN
^`ik=PM9O LO\]9<;>=5\ iY= iPM9]PqN`ik\<9?PL;Xd;Qp P NlOsP?9]P NQNFL;mNDL;>= iPM=?9O ;QDXd;	\ iNNdiNq;Q=L;NqLO\]9];m=Qlr \ i-O PH5SO9]N`iPMPq9]=?;
ikN`i\?R7P?9T LO; ^!PqL_=XL;VXdLO9]=M; XT;Q^O=?P ^O=?9YL;PL;QRitQR7H ^}P?P`PM9TqL_;Q Fis^`ik=P?9]=5Xd;ap PqN=OsP?9]PqN}Q5NFL;mNDL;>= iPM=?9O ;Qr V\];-Omi\O L_\=p Pq=rH ;m\O^!PqL_=Omi\O L_\<;>=\<;Qp PqN=OsP?9]PqN}QNFL;mNDL;m= iP?=M9O ;Q;suO^O\]9O 9?P?;H ;mN7P J ^`P LO=	\<;Q ikN`i\?R7Q?;m=
;P ;mN ;suP?= ik9]=?;CXd;QO Pd;sO 9];mN7PrQR;Omi`O ;H ;mN7PVw @PqL}Q9p PqLO=MNO9?QQMPqNQ
Xd;QqO PqN}QP?=MLlOsPM9<P NQ ^`P LO= \];Q
POO L_=?=?;>NlO ;QqX ;suO^O=M;QQM9<P NQ#=L;N LO\]9 F;>=?;QpJT LO;\ PqNO P`H ^P?;P L NOPqN \];Q,=M;VO P LOld=?;H ;mN7PQVwM»NO; 9?H5^O\ ikN]P iPM9<P N^O=?PXdL_9@PDXd;Q p P NlOsP?9]P NQNFL;mNDL;m= iPM=?9O ;Q)HLO\?P?9]lqi=M9L;m;Q^`P LO=\];QQP iPM9@QrP?9T LO;QL;P?L=Xd9VL;m;QVwD»YN
Omik\O LO\= ik^O9Xd;"Xd;$O Pd;sO 9];mN7PrQ¡Xd;,eiYRd\]Pq=DXd;$O ;Q-pPqNlOsPM9]PqNQDNFL;mNDL;m= iP?=M9O ;Q)p PqL_=?NO9?Pci\]P =Q\];Qclqik\];mLO=Q
;su`iOsP?;QXd;Q)H P`H ;mN7PQiplq;YO¡XT;Qci^O^_\<9OmitP?9]PqN}QFPRd^O9TqL_;Q Fi$XT;Q-PM;suP?;Q-Xd;E\]PqN}NqLO;mL_=-\`_9_`_`_ J`P iNlXT9@QT LO;$XT;QDp P =HLO\];QiQrR7H ^PMP`P?9T LO;Q	^O=L;VO 9?Q?;QE^!;m=H ;PPM;mN7P¡Xd;Qc^O=L;VXd9OsP?9]P NQ-QMLO=¡Xd;Q-P?;uPM;Q¡XT;"P ik9<\]\];
ik=SO9?P?= i9]=?;H ;mN7P9Nq= ikNlXd;`w @YP`PM=?; 9?H ^O\ iN7P iP?9]P N i L;PL;P?;QrPL;m;;mN O P`H ^`i= iN7P,\];Q^O=L;VXd9OsPM9<P NQXTL
NOPH5SO=?;-X POO LO=?=M;mNlO ;Q-XT;-H PP?9ypzQ^`i== i^O^!Pq=rP Fi \ i)S`itQ?;Xd;-P i9]\]\<;DH L;NjikPOP?;PrQX i`O 9Xd;QiH 9<NDL;Q9w@YPqLQcipl PqNQDPM= i9?PL;V^_\<L}Q-Xd;"``Xd;,\ i$O Pq\]\];VOsP?9]P NQrP ikNlXOi=sX
Xd;H P`PM9ypzQD:¢£¤¥%iplq;YO
NOPQ^_=?P`N = itHH ;QVwD ;-PM;m\]\];Q O P`H ^!i= ik9?Q?PqN}Qi9Xd;mN7P Fi9XL;PM;VOsPM;m=c\];QH PP?9ypzQFT LO9lQMPqN7P	P`SQM;m=?lL;QXOiNQXd;Q¡XdP NONDL;m;Q)SO9]Pq\]P`N 9TqL_;Q=L;m;m\]\];Qc^_\<L}QP LH Pq9]NQp=L;VT LO;HaH ;mN7PDT LO;E^O=L;VXT9@P^!i=\ i"PM[DL;mP =?9];`w
«=h f©Zk§ m \ ikNNjitNq;Q=L;NqLO\]9];m=rQ Jp P NlOsPM9<P NQNFL;mNDL;m= iPM=?9O ;QpJ¡Omik\O LO\DpPq=H ;m\J9]N7p P =H iP?9T LO;5SO9]Pt
\]P`N 9TqL_;
  	

 !"#$&%
'q()(  f
* 	 
D+Ea,%e[O;>Pq=?;P?9?QZOM[O;K9]P 9<Np Pq=rHRiPM9.-
AH @;>LO;mNO[O;>9@H ;m=ca_;m\XRt`_
^qoOnpt`_#r;m9Xd;>\@S!;m=rN
JE;m=rHRiN7R
/10324658789;:=<:8>89@?)A6B)C"D;:64E9;:8F=G:"H6I0J9;:
KL( NM- 	 OQPR
Sc\?N Pq=?9?PM[HQ8:=?PVU ;YOsP
ANO=?9 i9WPOT LO;mNlO PqLO=rP
OnVb\1U&;,B	[O;Q?N!iYR B	;VXd;u
a_= iN=O ;
S H8T62U7V0XWZY6F@[6\)>)4=2)H;48Y03A6H
'^])XOrX_`_ bacOd7O 
Sc\?N Pq=?9?PM[HQ8:=?PVU ;YOsP
ANO=?9 i9WPOT LO;mNlO PqLO=rP
OnVb\1U&;,B	[O;Q?N!iYR B	;VXd;u
a_= iN=O ;
e Df48Fg4=/6/f:0Qh)F6YZi676Fg:kj)>g4=2lHg48Y0QA6H
cedFfhYijlkh
monp8qQnsrQnst"uwvVxzy={p"|}nsuQn~vtZv|}"r3}ry)uQ8nrQuXvu3}rQu3}xsrwylt"@{N
6nzqy1y"xsxs8qQqQnst@xznsry`voqQns="|vqns"p8qQnsrQr3}y=tLpZvuQuQnzqQt}t
vcqXvt8@yk{uQnz"us
"}rxzyknsqQr{yku3rQ^}@n|}@rQnz}t
xsyk{p8@uXvu3}y=tZv|}y|}y==k,8qvp8p8qQy"vxXc}r6vrQnsyktg ­Q ºvxsy=t8rQuQqQ8xsu3}=n`vp@p8qQy"vxcuQy`x|vrQr3}xv|qQnzrQ|}uQr}t
uQ8nsykqQnsu3
xvs|xsyk{p@8uQnsqrQxX}nst@xzn Jv8uQy={vuXvvt@^y=qQ{vs||vt8=Zvkn
uQ8nsy=qQ8}t p6vqQu3}xs"|vqscuQ8n¡qXvu3}y=tZv|}u3	ycknst@nzqXvu3}t8
8t8xsu3}y=t8ry&qQns="|vqN|vt@k6v=nsrs¢ ­Q. º vtZv|}"u3}xcxsyk{N"}t6vsuQykq3}xsruQZvu}r@rQnz£¤y=q8nsq3}=}t8^vrQ"{p8uQy=u3}xcp8qQy=pZnsqQu3}nsr
qQyk{¥=nst8nsqXvu3}t88t8xsu3}y=t8rs¢ ­Q.. º xzy={p8@uQnzqv|}kns@qXvcy=q8nsuQnsqQ{N}t"}t8 =nst8nsqXvu3}t@¤@t8xsu3}y=t8rns"p"|}x}u3|}=~vtZv|}"r3}t8
knst@nzqXvu3}t8¦8t@xsu3}ykt@rvt@ ns"uQqXvxsu3}t8§xsy"nX¨x}nst"uQr^n¨
x}nzt"u3|}=©mncp8qQy=}@n xzy=t8rQuQqQ@xsu3}ykt@r
¤y=qy=nzq3|vp8p}t8Ly=q
t8y=t"Jyknsq3|vp8p"}t@©{vuQxX8nsr
yv qQnsk|vqcns"p@qQnzrQr3}y=t) 
xsyk{pZvt"}y=t}{ªp|}ns{ªnst"uXvu3}yktp8qQy"@8xsnsr{`|}u3}kvq3vuQnknst
nsqXvu3}t@8t8xsu3}y=t8rVykquQ@nrQuXvu3}rQu3}xsr@t88nsqrQuQ8@kLJvrQu
xsyk{p8@uXvu3}y=tby,
wvs=|}ykqcxsy"n¨x}nzt"uQr yuQ8n knst@nzqXvu3}t8
8t8xsu3}y=t8ruQ8nst=}n|}@rns8vxsukv|}8nsryUuQ@n~{y={nzt"uQr}uQ
uJ"p}xvs|Uvp8p"|}xvu3}yktcuQyqXvt88y={«uQnz"uQryUr3}¬sn~­=®"®k®=®|}n
p8qQnsx}rQn~rQ"{p@uQyku3}xy=qQ{`"|¯Lv||}y¦p8qQns"}xsu3}y=t8rV}t°uQns"uQrwy
vqQ}uQqXvq3|}±|vqQ=n`r3}¬snsrs8q}{p"|}ns{nst"uXvu3}y=t^vruQnsrQuQnz
"`xsy={ªp6vq3}t@p8qQns"}xsu3}y=t8ryUuQ8nVt"8{`6nsqy;y"xzxs@qQqQnzt@xsnzr
y;{ªy=u3rv"vs}t@rQuuQ8n²{nsEv""uQnsr&v{N}t8yvxX}
ZvuXvZvrQn
³´lµl¶fµl·`mon6vt@"|}nso{y=qQn~uQ6vto¸=¸k¹«yuQ8nrQuXvt8ZvqQ
xsy||}nsxsu3}ykt y³´lµ;º»}¼@½c{ªy=u3r~&}uQcyk@qp8qQy=kqXv{rs"@xX
xsyk{pZvq3}rQy=t8r8n|}p 8nsuQnsxsu"}x{y=u3r`vqQny=8rQnsqQkns}t
qQnvs|"}y|}yk}xvs|ZvuXv{ykqQnNykqV|}nsrQr¤qQns¾"@nzt"u3|}cuQ6vtuQ8nsy
qQnsu3}xv||}cp8qQns}xzuQnsg
¿ À M )()=M
e[O; ^OLO=?^!P`QM; Ptp-H Pq\];VO LO\ i=SO9]Pq\]P`NR 9@QP?P%;QrP itSO\]9@QM[=M;m\ iY
P?9]P NQ-S!;P|	;m;mNO?[_;H 9Omik\=p Pq=rH ikNlXap LON=OsP?9]PqN 9]N%\]9]ld9<N}N1P =
NjikNO9?QHaQVwaO=MP`H iNGitSQPM= iOsPHRiPM[O;H iP?9Omik\`P =¡O PH ^OL}P iY
P?9]P N`i\QrP iN=Xd^`P 9]N]PpJYP?[O9?Q:N 9]lq;Q =M9@QM;FP?PDP|	P-Xd9ÂÁ ;m=?;mN7PPRd^`;QPp
^O=MP`SO\];HaQV~^O=?PO ;QrQ?9]NN ^O=?PSO\];HQP?[`itP J}SO=?Pdi`Xd\?R5Q?^!; i-j9]NN!J
S!;m\]PqNN
P?P
PM[O;=?; ik\?H Pp	^`iPrP?;m=MN7¯H iPsO?[_9<N}NRi\?N Pq=?9?PM[H 9OsQpJ
iN=X ^_=?P`S!iSO9]\]9?QP?9OY^O=?PSO\];HQcik9@H ;VXiP-XT9@QrP?9]NN LO9?Q?[O9]NN9S`;
P|	;m;mNM|[`iPE9?Q-QrP iPM9?QP?9Omik\]\@RaQ?9?NqN_9}ÃOmiN7PVikNlX|[`iP 9@Q NOP`PpJ
iPXd9?QZO ;>=?NO9]NNoxQ?9?N N`i\?{9p =MP`H x?NOP 9@QM;{lwYe[O;,^O=M;Q?;mN7P"|	Pq=-
S!;m\]PqNNQ5P?PP?[_;COmiPM;NqP =RPp,^O=?PS`iS_9<\]9?QPM9O5QPMLlXd9];Q Pq=?9?N 9 
N`ik\<\?R5H P`P?9]lqitP?;VXeS]R
H Pq\];VO LO\ ik=SO9]P \<PN`R7wS-Q)|;"QM[`i\]\Q?;m;qJ
[OP|	;mlq;>= JPM[O;E=?;QMLO\?PQEi=?;3Pp:iQ?PH ;|[!iP|9XT;m=-QsO Pq^!;`w
a9 u iÃ`NO9?P?; ik\]^O[`iS!;PpJ5ikNlXMP i-q; i \ i=rNq;#= ikNlXdP`HÅÄXÆsÇ=Ä
iQ?;YTqL_;mNlO ;%Ptpc\];PPM;m=Q9p =MP`H PM[O;Rik\]^O[`iS!;PsmJF|[_;m=?; = ikN7
XdPH NO;QrQ9?Q Xd;Ã`NO;VX
S7R ;m9?P?[O;m=Ei1K;m=MNOPqLO\]\]9:H PXd;m\ \];PPM;m=Q
ik=?;qXd= iY|Nu9]NlXT;m^`;>NlXd;mN7P?\?R#Pq= iI%ik=X-qPlH PXd;m\w r;m=M;qJ
i
È)É=Ä3ÄXÆÊË 9?QDQ?^!;VO 9ÂÃ`;VX S]R iN¡ÌZËgÊzÆÍzÄQÊJÎÄXÆzÏ
ÊsÆÐEÌ6ÑÉÊÆsÇsÈUÊsÆsÍsÒ
ÍJÓËÔ ikNlX#POO LO=M=?;mN=O ;Q,iN7R7|[O;m=M;c9]N iP?;uPVÃ`\];Vik=?;O PqN7
QM9Xd;m=?;YXw QdP`H ;O P N]PM=?P \<\];VXoXd;m^!;mNlXd;>NlOsR P N*PM[O; ^`iQrP9?Q
ik\]\<P|	;VXw e[O;s^O=?PSO\];H 9?QaP?P2T L`iN7PM9 p¹R^O=M;VO 9?Q?;m\?R&|[`itP
PMP;suO^`;YOsP,iQ=?;Nji=sX7Q-PM[O;oË)Ì6ÕcÖsÆÊ°Ó×°Ó=ÎzÎÌ6ÊÊzÆËUÎsÆÍ,Pp5^!iP
PM;m=?N§Ô 9]N i = ikNlXdPH P?;uP#PpDQ?9?m; Øwn ; ik=?;9]N7P?;m=M;QPM;VX
Ã!=QP	Pp5ik\]\O9]N5H P`H ;mN7PQPp:P?[_;¡Xd9?QPM=?9?SOLPM9]PqNQ IÚÙÛÝÜZÞ;ß.à`ÞÛUá
â á=Ükã±ÜkãäcÞÛUáNå=Ükæß3Ükãçzálè¹I JYSOL}Pi\?Q?P 9]N1iQrR]H ^P?PP?9O^O=MPq^7;>=P?9];QEPtpP?[_;$Xd9?QPM=?9?SOLPM9<P N7I	äZé6ásàÞÛ;á
ä8ß.àkÞêæXßQë)ì)Þêß¤éãoÛÜ8å=áÜ
àß âcíUî áÜ=àQï âcí Þ3é)ÞêßJçðJéæ â è¹I JpiQ|;>\<\!iQ9]N5O P`H ^OLP itP?9]PqN!i\itQ?^!;VOsPrQI	ÜkæsáÞêÛUá çQÛÜ=æÜ@çkÞJásæß.àkÞß3çXàcé"ðÞêÛUá ä@ßà=Þæßñëgì)Þßé"ãLásðò
ð3á=çkÞßQå=á î ï^Ü8ççzáàXàXßQë î áóðJé"æ í æzégë î á â àéðÜôæsá=Ükàsé"ãÜ6ë î á"õ`àß.öká6èn ;^O=?Pld9Xd; ^`PQ?9?P?9]l ;uiN}Q|	;m=QoP?PP?[O;QM; P?[_=?;m; T LO;Q
PM9]PqNQYw,@ciH ;m\?RjJp Pq=Ei\]\-xMNOPqN Xd;Nq;mNO;>= iPM;{%^`itPPM;m=?NMQ?^!;VO 9y
ÃOmiPM9<P NQ÷Ô1J7|	;E;QP iSO\]9?Q?[
PM[O;p P \<\]P|9]NNE=?;Q?LO\?PQY~
I e[O;NdLH5S!;m= PpPOO LO=?=M;mNlO ;Q [`itQ i H ; ikN%PpDP?[O;9pPq=H
ø©ù Øúû9 nVmJ<|9@PM[ iQrP ikNlXOi=sX Xd;mld9 iPM9]PqN&P?[`itP 9@Q PpP =ZXd;m=ü Øq9]N#^`i=rP?9O LO\ i=pJ`O P NlO ;mN7P?= iPM9<P NPp:Xd9?QPM=?9?SOLPM9<P N
[OP \X7QVw
I e[O;#NdLH5S!;m=cPtp:POO LO=?=M;mNlO ;QJP NlO ;#NOPq=rHRi\]9?m;VXaS7R
P?[O;
H ; iN iNlX QP iNlXOik=ZXoXd;mld9 iP?9]P NJP`S!;R7Q9]NP?[O; iQR7H ^7
PMP`P?9O \]9?H 9?Pi$J,ikLQQM9 iN \ iY|"w
I e[O;"OM[`ik= i`OP?;m=M9@QrP?9OsQEPpFPM[O;"Xd9?QP?=M9?SOLP?9]P N ik=?;E;sÁ ;VOsPM9<l ;m\?R
O PH ^OL}P iS_\<; JlS!P`PM[G;u_iOsP?\?R iNlXiQrR7H ^PMP`P?9Omik\]\@RdJ7Nq9]l ;mN
S`itQ?9O"O PH ^OL}P?;m=Ei\?Nq;S_= i=MPqLPM9]NO;QVw3e[O;#=?;QMLO\?P?9]NN ^_=?P
O ;YXdLO=?;QVi=M;¡Omik^`iS_\<; PpP?=?;piP?9]NNpik9<=M\?R1\ i=rNq;5xM=?; ik\ \]9yp ;{
^`itPPM;m=?NQ 9]NRi#=?;piQ?P N`iS_\<;,itH PqL_N]PPpPM9?H ;`w
e[_PqLN [u9]NO9?PM9 ik\]\@RH P`PM9<lqitP?;VXMS7R O PH ^OLP iPM9<P N`i\SO9]Pq\]PN`R
O PqNQM9XT;m= itP?9]PqNQpJ=P?[O;QM;=?;QMLO\?PQ,i=M;,=?;YO P`N NO9? iSO\?R PpieNq;mN7
;>= i\dN`itP?LO=M;`we[O;RQ?[OP LO\X)P?[dLQ^_=?Plq;PMPDS`;PtpOLQ?;9]NEP`PM[O;m=
ik=?; itQ J5H P`QrPGNOPP itSO\?RjJP?[O; ikN`i\?R7Q?9?Q%PtpCO P`H ^O\];su¼QrP?=M9<N}N
H iPsO?[_9<N}N i\?NqP =?9?P?[HaQ Jd\ i=rNq;Ã!NO9?P?;9QP itP?;9H PXd;m\?QPtp O P`He
^_LP?;m=aQZO 9];mN=O ; ikNlX&O P`H5S_9<N!iP?P =?9OsQpJPq=N`itP?LO= i\c\ ikNNqL`itNq;
QrP?LlXT9<;QVwD¹n ;¡XdP#NOPP[OP|	;ml ;m=^OLO=rQ?LO;"PM[O;QM;¡PM[O=?;pi`X7Q [O;m=?;
ikNlX9QP iYR$|9?PM[5P?[O;P =?9?Nq9]N`ik\]H P`PM9<lqitP?9]PqNE^O=MPld9XT;VX9S7R$O P`He
^_LP itP?9]PqN`ik\SO9]Pq\]P`NR]w 
e[O; S`iQM9OgHRiPM[O;H iP?9Omik\mP`S`U ;VOsPQik=?PqL_NlX|[O9OM["P?[_;^`iY
^!;m= 9@Q5S_LO9]\@Pi=M;qO PqLON7PM9<N}N©Ð8ÆË;ÆÊsÉ=ÄË6Ðc×Ì6ËUÎsÄJÓË6Íw ANu9?PrQ
ý 
nsxX@t"}xvs||}=t8y=t"38nsknst@nzqXvxs
}r~ns"p@qQnzrQrQns"°uQ@n°Qp@q3}{`
}u3}=}u3"
xzy=t8}u3}ykty 
@nzy=qQns{þ"||UxvrQnsry}t"uQnsqQnsrQuxvt}t
Jvxsu6nqQns88xsnsuQyNuQ"}rxvrQn=¢8rQnsnuQ8n"}rQxs8rQr3}y=tovuuQ@n~nst8ynsxzu3}y=toÿ@
n
SO9]lqi=M9 iP?; l ;m=QM9<P NJQ?LlOM[ iMNq;mN_;m= itP?9]NNpLONlOsPM9<P N ;mNlO PXd;Q
;su`i`OP?\?R%i\]\P?[O;39<Np Pq=rHRiPM9]PqN=?;>\ itP?9]lq;PMP5P?[O;p =?;YTqL_;mNlOsR Pp
POO LO=M=?;mN=O ;,Ppi ^`iPrP?;m=MN 9]N#= iN=XdP`H P?;suPQ	Ppi\]\QM9?m;QVwn ;
i^_^`; ik\-PMPuiO PH5SO9]N`iPM9<P N Pp$O \ iQrQ?9Omik\c=?;Q?LO\?PQep =?PH PM[O;
P?[_;mPq=rR Pp°ÊzÆÐ"Ì6ÑÉ"Ê ÆsÇsÈUÊsÆsÍsÍJÓË6ÍÉ"ËUÏ¡Ñ.É"Ë6Ð"Ì)É=Ð8ÆsÍ%iN=Xp =?PH
S`itQ?9O$O P`H5SO9]N`itP?Pq=M9 i\ iN`ik\@R7QM9@QikN%9]NNq;mN_9<P LQ-H i=-j9]NN9S7R
iLuT9]\]9 i=rR,lqi=M9 itSO\];QZ9]NPq=sXd;m=P?P5Xd;PM;m=H 9<N_;DQ?LlOM[N ;mNO;m= iP 
9]NNp LON=OsP?9]PqN}Q:QR7QrP?;H iP?9Omik\]\@R7w`QT^`;VO 9}ÃOmi\]\?RjJY|	;LQM; iDOM[`ik9<N
p =MP`H =M;NqL_\ ik=1;uT^_=?;QrQ?9]PqN^`iPrP?;m=MNQ5P?PqS_9<lqik=?9 iPM;$N ;mNO;m= iP 
9]NN
p L_NlOsP?9]P NQ$PM[`iP9NqPd;Q5PM[O=?P LNq[NOPqN=Xd;P?;>=H 9]NO9?QrP?9OiNlX
Xd;PM;m=H 9]NO9?QP?9O Ã`NO9?P?;%iL}P?P`H iP iw@YP`P9P?PdP LONO;suO^!;VOsPM;VXd\?RjJ
P?[_;$N ;mNO;m= iP?9]NNep LONlOP?9]PqNQPMLO=?N%P LP-PMPS!;1= iPM9<P N`i\  e[O;
Pq=M;H nYmJS_LP1i\?QMPO PH ^OLP iSO\];1itP,i =M; iQMPqN`itSO\]; O P`QP p Pq=
H PQP^!iPPM;m=?N}QcPp9]N]PM;m=?;QP"Qd;VOsPM9]PqNC^wQd9]NlO ;"O Pd;sO 9];mN7PQ
PpLON_9<lqik=?9 iPM;c= iP?9]P N`i\:J,a  Qci=M;$O PH ^OLP iSO\]; 9<N^û9\]P`N~Ø
i=M9?P?[H ;P?9O	Pq^!;m= iP?9]P NQ JP?[O9?Q	^O=?Pld9Xd;QP?[_;V;u_iOsPQP itP?9?QPM9OsQ
Pp"H iPZOM[O;Q9<N&PM;suPQ Pp"Q?;>lq;m= i\P?[OP LQ ikNlX7Q ^`PQ?9?P?9]PqN}Q9<N
iap ;| QM;VO P NlX7Q J PRd^O9Omi\]\?R]w Sc\?QMP`JiQR7H ^P?PP?9O1ikN`i\?R7Q?9?QEPp
P?[_; O Pd;sO 9<;>N]PrQ1Ptp= itP?9]PqN!i\pLONlOsPM9<P NQ"OmiNS!;#^`;m= p Pq=rH ;VX
;sO 9];mN7PM\@R ¯JEP LO=ZXdP N  QOik\<l7Rnpoqo^`w5WY;Njik=ZXd9]NNaHLO\?P?9y
lqi=M9 iP?;#iQR7H ^P?PP?9OsQ J!i^!;m=PMLO=S!iP?9]P NCH ;P?[OPXap=?P`H iN!iY
\?R7P?9O-O PH5SO9]N`iPMPq=M9OQFP?[O;>NqRd9<;>\XQPM[O;"J,iLQrQ?9 iN \ iY| e[O;
Pq=M;H t`w
AN PM[O;2O PH5SO9]N`iPMPq=?9 ik\-|	Pq=?\X J)P?[_; \<9?PM;m= itP?LO=M;PqN6^`itP
P?;>=?NQP itP?9?QPM9OsQ%9?Q lqitQPVw AP Pq=M9@N 9]N`iPM;Q \ i=rNq;m\?R&|9?P?[ PM[O;
9]N7P?=?PXdL=OsP?9]PqN Ptp O P =?=M;m\ iP?9]P N ^`P \@RdNOPH 9 i\?Q)S]Ro¯J LO9?S`iQ 
CXd\?R7-qP n oOnV 9<NPM[O;qOmiQM; PtpV^`itPP?;>=?NQXd;Ã`NO;VXoS7RGP NO;
|	Pq=ZXwce[O;5OmitQ?;PpFQM;mlq;m= i\F|	Pq=sX7Q| itQ-QrP?LlXd9];VXS7RqHRikN7R
iL}P?[OP =Q J 9]NlO \<L=Xd9]NN ¯JEL_9@S!iQ  CXd\?R]-qP npo`_nVmJ a\ iY
U P \<;P J°+ 9]=QsOM[O;mNO[OPtp ;m=  e9OM[7R n o``>J,iNlX K;mNlXd;m= 
+ PO?[}HRiN npoqo\`w a9]NO9?P?;aQ?;PrQ Pp|P =ZX7Q#9]NuK;m=?N_PqLO\]\]9Pq=
I%ik=X-qPlaP?;suPrQ ik=?;pLO=PM[O;m="O PqN}Q?9Xd;m=M;VXqS7R¯W
L;NqNO9];m=#n oqo
W
L;NqNO9];m=  Q7>^`iN)- P|DQX-d9 npoqo`w S-Q%i=?;QMLO\?P%Pp$PM[O;QM;
|	Pq=X-7QpJPM[O; NdLH5S!;m= PpGPOO LO=?=M;mNlO ;Q Pp ikN]RË.ÄXÆ ÍÆÄ
ÓQ×±ÈlÉEÄJÄXÆÊË6Í%9]N i = ikNlXdP`H K;m=?NOP LO\]\]9cPq= I%i=-qPloP?;suP 9?Q
-dNOP|N PMP2S!;GiQrR]H ^P?PP?9Omik\<\?R NOP =H i\DQ?;>; ik\@QMPP?[O;=?;
ld9];|29<N znitP?;m=rHRikN n o o`bOJ,B	[!i^:w,npt`w Qd;>lq;m= i\#P`P?[_;m=
|	Pq=X-7Qi=?;H P`P?9]lqitP?;VX<S]RO P`H ^OLP iP?9]P N`i\YSO9]Pq\]P`NR-O PqN}Q?9Xd;m= 
iPM9]PqNQYw5a_Pq=9]NQP iNlO ;qJ`PM[O;^`ik^`;m=<8;ml7mNO;m=pJOKP =?PXdPl7QX-d9 
I 9]=?P NOPlGnpo` o`	[`ikNlXd\];QVi ^`iPrP?;m=MN ik\]\<P|9]NNÃuO;VX%\];mN}N`P?[
Njik^Q%PtpXdPqN  PCO>i=?;oQR7H5S!Pq\?Q%iNlX Xd;P?;m=rH 9]NO;QMP?[O;oQP iY
P?9?QrP?9OsQ PpNdLH5S`;>= Pp#POO LO=?=M;mNlO ;Q Pp$PM[O;Q?;o|P =ZX7Q 9]N i
= ikNlXdPH P?;suPY"QOM[]S!iP?[J 8:=?LH  Xd; eLO=sOX-d[O;>9@H n oqob
8=MLHGJ
WPXdP \<^_[O;  Xd;6e5L_=ZO-d[O;m9?H n o o`b9W;m9]NO;>=P 
QOM[7S`iPM[ npoqo`9QPMLlX7R S7R ^O=MP`S`itSO9]\<9?QrP?9O
H ;P?[OPX7Q5|	Pq=sX7Q
|9?P?[ELONO;uT^!;VOsPM;VX p =?;VT LO;>NlO 9];QiNlX)HLO\?PM9<^_\<;|	Pq=sX7Q9]NP?;uPrQ
Nq;>NO;m= itP?;VXS7R iI%ik=X- PlOM[`i9]N:w<Qd;|;m\]\  D LO=rSO9]Nn o o`b
O PH ^OLPM; i\?NqP =?9?P?[}H 9Omi\]\yRS!PqLONlXQ1P NP?[O; ^O=?PS`iSO9]\]9?PR%Pp
iMHRitPZOM[9]N = ikNlXdPH QrP?=?9]NNQPp,\];mNNP?[ nV__`_w  SDPrP?;QMPqN
n o o`;mlqik\]L`iPM;QNdLH ;m=M9Omi\]\?R$PM[O;,^O=MP`S`itSO9]\]9@PR#Ppi9HRitPZOM[
|[O;mNaP?[O;PM;suP9@Q Nq;mNO;>= iPM;VX
S7R i,I%ik=X- Pl OM[`ik9<Nep Pq=P?;uPrQ
PpQ?9?m; t`__`_}w,CcL_=$Xd9?QPM=?9?SOLPM9<P N`i\=?;QMLO\?PQ"PM[`iP"Xd;pi\F|9?P?[
i=rSO9?P?= i=R#=?;NqLO\ i=;suO^O=?;QrQ?9]PqN ^`itPPM;m=?NQpJd9]NlO \]LlXd9]NN5ËVË.ÄXÆ
 ÓÊzÏÍkÆsÄ3ÍmJ7P?[dLQ ;suP?;mNlX P?[O;|	Pq=X-7QPtpP?[_;Q?;iLPM[OPq=rQVwe[O;c;Á ;VOP?9]lq;$OM[`ik= iOsP?;m= PpP LO==M;Q?L_\@PrQc9?QDO PqN6Ã!=H ;YX5S7R
iLÎsÓ"ÕNÈUÑÆÄXÆ9Õ`È;ÑÆÕ ÆË6ÄXÉ=ÄJÓ"Ë S`iQM;VX%P NCQrR7H5S`P \<9OO PH ^OL7
P itP?9]PqNJP?[O;EI%i^_\<;DQrR7QP?;H 9]NPqLO=DOmiQM;`wC LO=	9@H ^O\];H ;>N]P iY
P?9]P N1[`itQS`;m;>NP?;QP?;YX iNdi9]NQrP5=M; i\y\]9 p;XOiP i ^O=?Pld9Xd;VX9S7R1i
O P \<\];VOP?9]PqN#Pp ^`iPrP?;m=MNQ J7PM[O;Dp=?;VT LO;mN7PM\@R3LQ?;VX :¢£¤¥5O Pq\y
\];VOP?9]PqN)Kik9]=?POM[JjKLlOM[O;m=  rYPpzH iN npoqo`mJiN=X1iXOitP iY
S!iQ?;3PpFQ?;VT LO;>NlO ;QpJP?[O;e XOiP iS`itQ?;9P?[!iP-O P NQPM9 
PMLP?;Q-P?[_;¡PM;suPVw n ;Vi^_^O\?RPqLO=	=?;QMLO\?PQ<p Pq=DO P`H ^OLPM9<N}N"P?[O;
QrP itP?9?QPM9OQ5PtpHRiPsOM[O;Q5ikNlX"O PH ^`ik=?;|9?P?[|[`itP9?QPSQ?;m=Mlq;VX
9]N&P?[_; XOitP iS!iQ?;w AN 9?PQ5H PQP9S`iQM9O l ;m=QM9]PqNJ
QrP?=M9<N}NHRiPsOM[O9]NN$O P NQ?9Xd;m=rQcP NO;,Pq=ci p ;|QPM=?9]NNQ-P?[!iPci=M;
QM; i=sOM[O;VXep Pq=9<N9P?[_;-P?;uPYw
	Ó=Ä ×sÍci^O^!; ik=9]N9H Pq\];VO LO\ i=SO9y
P \]P`N`R#iQQ?9?NqN!iP?L_=?;Q p Pq=pitH 9]\]9];Q Pp:QM9@H 9]\ ik=Q?;VT LO;>NlO ;QcikNlX
PM[O;R5OM[`i= i`OsPM;m=?9?m;QPM=?LlOP?LO= i\}p LONlOsPM9]PqN`ik\<9?PM9<;Q5PtplQ?;YTqL_;mNlO ;Q
XT;m=?9]lq;YXap =?PH i5O PHH P NZikNlO ;QrP?P =VwaOP =9]NQP iNlO ; J`i9PRd^O9y
O>i\:H P`PM9 p PpD¢£¤¥ 9?Q
 U AWEIt¹¹u]?D< D<¹utOJ 7¹?D ¹u7¹W  W   J,r
J
|[_;m=?;P?[O; Omik^O9?P ik\ \];PPM;m=Q=?;m^_=?;QM;mN7P iH 9<N_P i`O 9X7QpJ u 
QrP ikNlX7QMp P = ikN]R \];PrP?;m=pJ5SO= i`O-q;PrQ*Xd;>NOP`PM; iOM[OPq9O ; ikNlX
^!i=?;>N]PM[O;QM;Q i =?;m^!;PM9@PM9]PqN:w e[jL}QutOJ ]eH ; ikNQP|	P2PMP
pPqLO=O PqNQM;VO LPM9]lq;i=S_9@PM= ik=R,iH 9<N_Pi`O 9X7QpJY|[O9]\<;  U&AWVIt`
H ; iN}Q¡P|	PqO PqN}Q?;VO L}P?9]lq; ;m\];H ;mN7PrQVPtp PM[O;5Q?;P UJ AmJ W#J I]w
8:LP,P`PM[O;m=r|9@QM;qJiH P`PM9 p9?Q,i =?;N LO\ i=E;suO^O=?;QQ?9]P NPpi =M;s
QrP?=M9OP?;VX p P =HvPM[`iP
HRiYRoS`;;suO^`ikNlXd;VX J 9]N ^_=?9]NlO 9]^O\];GitP
\]; itQPpJ 9]N]PMPRiË.ÄXÆ9Q?;P,PpF|	Pq=ZXQVw1C LO=,ikN`i\?R7Q?9?Q-PM[`iPEi`X
XT=?;QrQ?;QqN ;mNO;m= i\E=?;NqLO\ i=;uT^_=?;QrQ?9]PqN ^!iPPM;m=?N}Q J 9<N=O \]LlXd9]NN
ie|9Xd; O \ itQQEPpËË¤ÄÆ9QM;PQ3PpF|P =ZX7QpJ ;mNlO P`H ^!iQQM;QP?[O;
O \ itQQ Pp:ik\]\H P`PM9]lq;QYw
C N5P?[_;^O= iOsP?9Omik\lQM9XT;qJq9?P9?QF|	Pq=PM[7|[O9]\<;P?P3=?;H i=X-P?[`itP
PM[O;ciL}P?P`H iPMPqN$Xd;QZO =M9<^}P?9]PqN9p P =i-H P`PM9 pPM;mNlX7QFPMPS`;DHLlOM[
H Pq=M;¡O PH ^`iOsPFP?[!iN|[!iPD|	PqLO\X#=?;Q?LO\?Pp =MP`HPM[O;E;suO^`iN7
QM9]PqN,PtplP?[O;	\ iNN L`iN ;Xd;QsO =?9?S!;VX9S7R"P?[_;H P`P?9yp Jmik\]\<P|9]NN p P =
ikN ;suO^`P NO;mN7P?9 i\ =M;VXdLlOP?9]PqN PpFQM9@>;V9]NaHRiN7R5OmiQM;QVw	aOP =9]N7
QrP ikNlO ;qJp Pq=H P`P?9yp8Q_`_5p =MP`H:¢£¤¥PqLO=E^O=MP`N = iH
S_LO9]\XQRiN6iLPMP`HRitP?P N2|[O9OM[ [`itQ o]^MQrP iPM;Qq|[O9]\];
P?[O;
NdLH5S!;m=Ptp |	Pq=sX7Q Ptp"P?[O; Ã!NO9?P?;%\ iN}NqL`itNq;N ;mNO;m= iPM;VX S7R
PM[O;-H P`PM9 pO9?QitS`P LPtnY_  wAN i`XXd9?PM9<P NJ=M;NqLO\ ik=;suO^O=?;Q
QM9]PqNQi=M;RiS_\<;aP?PCO>i^PMLO=?; \]PqNNs= iN}Nq;XT;m^`;>NlXd;mNlO 9<;Q JDQMP
PM[`iPP?[O;m9]="XdPHRi9]N%Ptp i^_^O\]9O>iP?9]P NqNqPd;Qpi=S`;RqPqN=XMP?[`itP
PtpFQP ikNlXOik=ZXaH PP?9ypzQVw
« :hYi!zdh"! «Ff«$#:h&%§('j)'F§7i+*e[O9?Q|P =X-)QP ik=PM;VX|[O;mN
|	;,=M; i\]9?m;VXP?[`itP¡O PH ^OL}P iPM9]PqN`ik\lSO9]P \<PN`R5|iQO P`HaH PqN_\@R
=M;QPM=?9OsPM9<N}NRiPrP?;mN7PM9<P NPMP5|[`iPDQM;m;H ;YXPMP$S!;1ikN LONON_;VO ;Q 
Q i=M9<\?R
O PqNQrP?= i9]NO;VXqO \ itQQPtp:^!iPPM;m=?N}QVwaOL_=P?[_;m=H Pq=?; Jd;mlq;mN
P N5P?[O9?Q=?;QP?=M9OsP?;VX
O \ itQQ JP?[_;;suO9@QrP?9]NNE\]9?P?;m= iP?L_=?;Pp¹P?;mN[`iX
PMPc=M;m\?RVP N1i^_^O=?PYuO9?HRitP?;^_=?P`S!iSO9]\]9?QP?9OH PXd;>\@QYw!e[O9?Q\];VXPMP
PM[O;E^O=?;Q?;mN7P-|	Pq=-PM[`iPDXd;H PqNQrP?= itP?;QpJ7S`PP?[
P?[_;mPq=M;P?9Omik\<\?R
ikNlX ^O= iOsP?9Omik\]\@RdJ7P?[!iPci9H P =?;)Nq;mNO;>= i\p = iH ;|P =X-#9?Qp LO\]\?R
|	Pq=-qiSO\];`w C NP?[O;aP?[O;>Pq=RMQ?9Xd; J|;ld9];| e[O;mP =?;H t%itQ
P LO=DHRik9]N1=M;Q?LO\?PpJ7Q?9]NlO ;E9?P ik^O^!; i=rQDP?P9Nq;mNO;>= i\]9?m;Eld9]=P?L!i\]\?R
;>lq;m=rR]PM[O9]NN"PM[`iP9?Q-dNOP|N#=?;Ndi=ZXT9<N}NV^_=?P`S!iSO9]\]9?P?9];QPtp ^!iP
PM;m=?NPOO LO=M=?;mN=O ;QVw,C N
P?[_;,^O= iOsP?9Omik\Q?9Xd;qJ}P?[O;p; iQ iSO9]\]9?PR
Ptp:i9O P`H ^O\];P?;OM[`i9]NS!iQ?;YX PqN i\?NqP =?9?P?[HaQ JQMP`H ;Pq\X ikNlX
QMP`H ;cNO;|,JOikNlXP NPM[O;E^O=?9]NlO 9]^O\];Q	PpQd;VOsPM9]PqN\39?Q XT;H P N7
QrP?= iP?;YX 9]N Qd;YOsP?9]PqN
^we[O;Dpi`OsPFPM[`iP |;OmiN [`iNlXT\<;"êËÉ"Ë
ÆÇ8É8ÎÄ  É,5O \]P`Q?;PMP o`_` PtpP?[_;¡H P`PM9 p¹Q5Ptp:i9QrP iN=XOi=sXO P \ 
- uuQ@n`{y={ªnst"us).qQy=r3}uQn`xsy={ªp@q3}rQnsrrQyk{n0/= þ=®=®`21)nzqQnst"u
p6vuQuQnsqQt@rsfxv||}ns Q{y=u3rQ8uQZvu`vqQnªqQns="|vq`ns"p8qQnsrQr3}y=t8ryVv
qQnsrQuQq3}xsuQns
ykqQ{vt8ckvqQ=}t8rQuQqQ8xsuQ8qXv|wxsyk{p"|}ns=}u3=
3 .qQy"@yk{ }rv
xsy={ªp|vu3}y=t©y8y={y|}y=ky=8rQ8y={v}t8ry
p@qQykuQn}t@rc}t546`»ºsº87³´lµg¼;óvt8¦no8rQn±}uovrcvrQnz¾"@nst8xsn y
|}nst@kuQ9"²k®=®"®k®=®yknsquQ8n`v|}p86v6nsu`y&v{N}t8y°vx}8ruQZvuZvr
xvqQ"}t6vs|}u3þ=®"
t
\];VOsPM9<P NPM[`iP	9?QPtpO P`HaH PqN#LQM;c9]NSO9]P \<PNq9Omik\`i^O^_\<9OmitP?9]PqN}Q
^O=MP`S`itSO\?RCO PqN}QP?9?PMLP?;QP?[O;5H P`QPQrP?=?9.-d9]NNO PqN7P?=M9@S_LP?9]PqNPp
P?[_;V^!i^!;m=Vw     XM :  	 wM 
n ;CO P NQ?9Xd;>=PM[O;NjL}H5S`;m= Pp1POO LO=?=M;mNlO ;QPpi ^`itPP?;>=?N
 =M;m^O=M;Q?;mN7PM;VX S7Ris=?;N LO\ i=#;suO^O=?;QQ?9]P Nl9]NiP?;suPLONlXT;m=
P|	P$Xd9ÂÁ ;>=?;mN7PQ?9?P?L`itP?9]PqN}QV~9<N9P?[_; Ó"ÆÊÑÉÈ8ÈlêË6Ð$OmiQM;qJOi\]\PM[O;
^!P`Q?9?PM9<P NQ#9<NoP?[O;
PM;suP$|[O;>=?;GiHRitPZOM[|9?P?[2PM[O; =?;N LO\ i=
;suO^O=M;QQM9<P N OmikNPOO LO= i=M; O PqLON7P?;YX PqNlO ;V 9]N2P?[_; Ë;Ó"Ë6Ò
Ó"ÆÊÑÉÈ8ÈlêË6Ð OmitQ?;qJ}P?[O;PM;suP9@QQZO>iNONO;YX5p=?P`H \<;pzPPMP1=M9?Nq[7P J
iN=X;>lq;m=rR2P?9?H ;RiHRiPsOM[9?Q"pPqLONlX&JFP?[_;CO PqL_N]P9?Q#9]NlO =?;
H ;>N]PM;VX iNlXoPM[O;qQ?;pi=ZOM[QP i=PrQRi p =?;QM[ iP5PM[O9?Q ^!P`QM9@PM9]PqN:w
e[O;QM;OmiQM;Q9Nq9]lq;,=M9?Q?;5P?P
P|	PXd9ÂÁ ;m=?;>N]P9QP iPM9@QrP?9OsQ)p P =¡PM[O;
NdLH5S!;m= PpHRiPsOM[O;Q	9<N%i3= ikNlXdP`H P?;uPPtpQM9@>;°ØJOiNlX
|	;c[`ikNlXd\];-S!P`PM[ Pp:PM[O;HMw:n 9?PM[OPqLP\<PQQ	Pp:N ;mNO;m= i\]9?PRjJ|	;
iQrQ?LH ;-PM[O=?P LNq[OP LPDP?[!iP`Ô XTPj;QNOP`P-O P N7P i9]NaP?[O;,;H ^PR
|	Pq=ZX7w
AN ; iOM[ O PqN7P?;suPpJP?[_;"H ;PM[OPX9|;"Xd;QZO =M9@S!;9Nq9]lq;QiN%ik\ 
NqP =?9?P?[}H p Pq=-O P`H ^_LP?9]NN"PM[O;"SO9]lqik=?9 iPM;c^O=MP`S`itSO9]\<9?PR5N ;mNO;m= 
iPM9]NN"pLONlOsPM9<P N 	9
=      
    nV
|[O;m=M;     8=   ]wse[O9?Q$N ;mNO;m= iP?9]NNp LON=OsP?9]PqNQ?^!;VO 9 ik\<9?m;Qc9]N lqik=?9]PqLQD|iYR7QV~
I 	9
Z_ 9?QFPM[O;c^O=MP`S`itSO9]\]9@PRN ;mNO;m= iP?9]NN p LONlOsPM9]PqN#Pp:P?;uPrQ
P?[`itP XTPqN  PDHRitPZOM[RitNjik9<N}QPP?[O;H PP?9yp J|[_9<\];
Ô
`  n"! n$#%
&#'	9
Z_
9?QPM[O;^O=MP`S`itSO9]\<9?PR)Nq;mNO;>= iPM9]NNp LON=OsP?9]PqN#PpP?;uPrQF|9?P?[iP
\]; iQrPcPqN_;1POO L_=?=?;>NlO ;`wI P =?;9Nq;mNO;>= i\]\?RdJlPM[O;5O Pd;sO 9];mN7P
   (	9
=E9?Q5P?[O;
N ;mNO;m= iP?9]NNMpLONlOsPM9<P NPtp¡P?;uPrQ|9?P?[POO L_=?=?;>NlO ;QYw
I 8i=PM9 i\Xd;m=?9]lqitP?9]lq;Q) ÷ 
`$+*-,*  
 nYikNlX.)  
`  **  /*0,*  
1l2222 354 ÷ i=M;"Nq;mN_;m= itP?9]NNap LONlOP?9]PqNQEPtpgPM[O;Ã`=QrP1iNlX Q?;VO P NlXMH Pt
H ;mN7PrQ5PtpPM[O;cNdLH5S!;m=Pp POO LO=M=?;mN=O ;QE9]NZiE= iNlXTP`H PM;suP
Pp\<;>NN`PM[£Øw
C LO=Ã`=rQP	=?;QMLO\?POM[`i= i`OsPM;m=?9?m;QDP?[O;QM;-N ;mNO;m= iP?9]NN p LONlOsPM9]PqNQ
iQ;Á ;VOP?9]lq;m\?RqO PH ^OLP iSO\];= iP?9]P N`i\=p L_NlOsP?9]P NQVw6(%§7«li§ 87 *:9wÆÄ°Ô ÖsÆ©É ÊzÆÐEÌ6Ñ.É"ÊLÆsÇsÈUÊsÆsÍsÍJÓ"Ë<;=  Ä?>lÆ
Ë)Ì6ÕcÖzÆÊ°Ó×Ó=ÎsÎÌ6ÊÊsÆË;ÎzÆÍÓ×Ô êË£É±ÊzÉËUÏ8ÓÕ ÄÆÇ=ÄóÓ×`ÍA@kÆØ&;
É"Ë;Ï    8=:'B ¡Ä(>)Æ ÎzÓÊÊzÆÍQÈlÓËUÏêË6ÐcÈUÊzÓ@ÖsÉ8ÖÑ .Ä ,Ï¤ÍzÄQÊJÖÌ@Ä¯3Ó"ËCD&>lÆËE;"Ë¦Ä(>)Æ^Ó"ÆÊÑÉÈ8ÈlêË6Ð Ó"ÊaË¦Ä(>)Æ ËUÓË6ÒzÓ"ÆÊÑÉsÈ@ÈlËlÐ
ÎsÉ=ÍkÆF; ÉËUÏ ÌZË;Ï8ÆÊ Æ.Ä?>lÆÊbÄ?>lÆHGóÆÊËUÓÌZÑêÑ ¡Õ Ó=Ï8ÆÑ^Ó"Ê«Ä?>lÆ
	É"Ê1I8Ó
ÕcÓkÏ@ÆÑJ;Ä(>)ÆÐ8ÆËUÆÊsÉ=ÄË6Ð×Ì6ËUÎÄ¯JÓË6Í	 
1=K Ô
K) ÷ 
KL)  
`K
ÎsÓ"ÊÊsÆsÍQÈ)Ó"ËUÏtË6ÐÄXÓÈ;ÊzÓ8ÖsÉ@ÖÑy.ÄJÆsÍ`ÓQ×NË)Ì6Õ ÖsÆÊªÓ×ªÓ=ÎzÎÌ6ÊÊzÆËUÎsÆÍ;
ÆÇ .ÍsÄXÆË;ÎzÆ Ó×oÉ^ÕcÉ=ÄXÎ1>M;ÉËUÏ0VÊsÍsÄÉ"Ë;Ï ÍkÆsÎsÓ"ËUÏÕ ÓÕ ÆË6Ä°ÓQ×
Ë)Ì6ÕcÖzÆÊÓ×ÓkÎsÎÌ6ÊÊzÆËUÎsÆsÍ1;oÉ"ÊsÆ^ÊsÉ=ÄJÓ"ËUÉÑªÉËUÏ§ÎzÉË ÖsÆ¡ÎsÓ"ÕÒ
ÈUÌ@ÄXÆsÏoÆÇzÈ;Ñ JÎ.ÄQÑ ,C
C LO=FQM;VO P NlX#=?;QMLO\?P^O=MPlj9Xd;QPM[O;-O P =?=?;Q?^!PqNlXd9]NN#iQR7H ^7
PMP`PM9OQVwEAPQQrP iPM;H ;>N]P =?;m\]9];QEPqNP?[O;p LONlX_iH ;>N]P i\HRiPM=?9yuNl Xd;sÃ`NO;YX9]NZQT;VOsP?9]P N `J iQF|	;m\]\`iQ P?[O;NOPP?9]PqNPtp ^_=?9?H5
9?PM9<ld9?PRdJOi9P?;VOM[ONO9Omik\SOLPNOP NO=?;QrP?=M9OP?9]lq;5O PqN=Xd9?P?9]PqNJ}P?[`itP9?Q
XT;sÃ`NO;VX P?[O;m=M;`w6 %§7«=i§ PO *RQwËUÏ@ÆÊ
Ä?>lÆ ÎsÓ"Ë;Ï.ÄJÓ"ËlÍÓQ×SD&>lÆsÓÊzÆÕUT;É=ÍsÒ
ÍÌ6ÕcÆÄ?>lÉ=ÄÄ?>lÆWV ×Ì6ËUÏ@É"ÕcÆËlÄÉÑ)Õ ÉEÄñÊ.Ç<X&N nV`Ï@Æ Ë;ÆzÏÖ,"ZYs
¤Í1È;ÊÕ9.Ä[EÆ\C]D&>lÆËE;Ä?>lÆÕ ÆsÉË ÉËUÏEÉÊJÉ"Ë;ÎzÆ
ÓQ×^  ÐEÊsÓ 
ÑyËUÆsÉ"ÊÑ ,; _ H?:=  ø Ø
ú'` ÷ ú û (a  \Wik=s(  Lcb  Ø°úd`  ú§û9?a  K
 >lÆÊzÆ øfe_E;gb e _<;h` ÷ ;g`  É"ÊsÆÎsÓ"ÕNÈUÌ@ÄÉ@ÖÑ.ÆcÎsÓ"Ë6ÍsÄXÉ"Ë6Ä3ÍKCD&>)Æ§ËUÓ"ÊÕ ÉÑ A@kÆsÏiEÉÊJÉ@ÖÑ.Æ1;M(  # ø Øj!bü ØF; ÎzÓË6Ò"ÆÊQÐ8ÆsÍ  .Ä?>cÍQÈlÆsÆsÏû  n"!@ü ØÄÓÉ.k`É"Ì@ÍsÍJÉ"Ë¡ÑÉ  l
8=nm   # ø Øbü Ø oqprts nü tMuwv%xyzf{ y-|(}j~ " ÑÓ=ÎsÉ"ÑÑ êÕ$.ÄÉ"ËUÏÑÉÊQÐ8ÆÏ8Æ\YJÉ=ÄJÓ"Ë¡ÖzÓÌ6ËUÏ=Í ÉÑÍkÓ>)Ó"Ñ.ÏC
e[O;O PqNQrP iN7PrQ$PM[`iP1ik^O^!; i=#9]NCPM[O;QrP iPM;H ;>N]P#i=?;=M;s
\ itP?;VX9PMP"Q?^!;VOsPM= i\ ^_=?Pq^!;m=rP?9];Q	PpiP?= iNQM9@PM9]PqN9HRiPM=?9yuN=mJ
9]N ^`ik=P?9O L_\ ik=PMP 9@PrQXdPH 9]N`ikN]P3;m9?Nq;mNdlqi\]LO;S=w e[_;m9]=
pPq=H 9@QDN 9]lq;mN 9]NRHFTQYw¯biNlX  n nVw
   OjF(})]	rf])M
AN P =ZXd;m=aP?P2O PH ^OL}P?;
P?[O; ^O=MP`S`itSO9]\]9@PRN ;mNO;m= iPM9<N}NMp LONlOr
PM9]PqN%Ptp PM[O;1NdLH5S!;m= PpPOO L_=?=?;>NlO ;QPtp i =?;N LO\ i=E;suO^O=?;Q
QM9]PqNJY|	;LQ?;DO \ iQrQ?9Omik\]O P NQPM=?LlOsPM9]PqNQPqN3NOPqN7Xd;PM;m=H 9]NO9?QP?9O
ikNlX&Xd;PM;m=H 9<N_9@QrP?9O
Ã!NO9?P?;%iLPMP`H iP i}w aOP = O PH ^O\];PM;mNO;QrQ J
|	;-QrP itP?;Vik\]\lPM[O;Vik\@N Pq=M9@PM[HQpJpPq\X1ikNlXN_;|,Jq\]; iXd9]NN"PMP"P?[O;
^_=?P`S!iSO9]\]9?PR2Nq;>NO;m= itP?9]NN p LONlOsPM9]PqNQ Pp1e[O;>Pq=?;H n`w W;sp
;>=?;mNlO ;Q5p P =P?[O9?Q"QM;VOsP?9]P Nui=M;
ñ+ P`>;mN npoqo`}+c;>\<\];R n o o`b}
rYPq^O =?PtpzP  »Y\<\?H iNn oqoWciYR7| ik=ZX?Q7H 9@PM[n o`\`iH PqNN
NdLH ;m=?P LQ9P?;suPS!PdP8-7Q5Xd;QZO =?9?SO9]NN =?;NqLO\ i=#\ iNN L`iN ;Q1ikNlX
ikLP?PHRitP iw$ 0$g'$&
n ;"O P NQ?9Xd;>= i(VË.ÄXÆcÉ"Ñ È>lÉ@ÖzÆÄ q K ÷  " K7w	S  ÓÊzÏPl ;m= 9@QióÃ`NO9?PM;DQ?;VT LO;mN=O ;cPtp&Ñ.ÆsÄ3ÄÆÊsÍqJPM[`iP9?Q Jk;m\];H ;mN7PrQPpwSbÑÉË6Ð"ÌlÉEÐÆ Plq;m=g9?QiQ?;P5Ptp|P =ZX7QYwe[O;VÈUÊzÓ=Ï"Ì)ÎÄ5aca ÷ ù a  PpP|	PV\ ikNNqL`itNq;Qa ÷ iN=Xa  9?Q ac  ÷    ÷/ a ÷ 1    a  dJV|[_;m=?; ÷   9?QP?[O;O PqNlOmitP?;mN!iP?9]P N,Pp|	Pq=ZXQ ÷ iN=X¡  w#U ;P¢a  S!;$PM[O;5Q?;P,Pp^_=?PXdLlOsPrQ,PpØ|	Pq=ZXQS!;m\]PqN}Nq9]NN5P?P]a#JPM[O;mNqPM[O;cÍsÄÉÊ°ÎÑÓ=ÍÌ6ÊzÆ£a¤Ptpi#\ ikNNqL`itNq;a69?QFP?[_;c9]N6Ã`NO9?PM;cLONO9]P N]a ¤ i¥  a  we[O; \ ikNNqL!iNq;n ¤
9?QDPM[jL}QDP?[O;$O Pq\]\];VOsP?9]P N Ppik\<\!^!P`QQM9?SO\];¡|	Pq=sX7QPlq;>=nw¦1ÆÐ"Ì6ÑÉ"Ê§Ñ.É"Ë6Ð"Ì)É=Ð8ÆsÍ Pl ;m=' i=M; Xd;sÃ!NO;VX 9]NlXdLlOsPM9]lq;m\?R7w
QTLlOM[Ri3\ ikNNqL!iNq;	9?Q;>9@PM[O;m=P?[O; ;H ^}PR$|	Pq=sX JqP =9?P=M;VXdLlO ;Q
PMPZi Q?9]NNq\]; \<;PP?;>= JdPq=	9?P9?QPSP ik9]NO;VX5S7R#LONO9]PqNJq^O=MPXdLlOsPP =
QrP ik= O \<PQ?LO=M;,PpFQM9@H ^O\];m==?;NqLO\ i= \ iNN L`iN ;QVw	e[O;p Pq=rHLO\ i
;uT^_=?;QrQ?9]NNGi =?;N LO\ i=E\ iNN L`iN ;V9]NMP?;m=rHQ PpPM[O;Q?;P ^`;>= iY
PM9]PqNQ,iN=X \];PPM;m=Q,9?QOmi\]\];VX%i¡ÊzÆÐ"Ì6ÑÉ"Ê
ÆsÇsÈUÊsÆsÍsÍJÓ"Ë}wES-QENOP
P iPM9<P N`i\FO P Ndlq;mNO9];mN=O ;qJh Xd;mNOPP?;Q9P?[_;$QM9<N}Nq\];P?P NG\ ikNNqL`itNq;
\jJUú =?;m^_=?;QM;mN7PQ1i#LON_9<P NJOiN=X ù 9?Qp =?;m;>\@R P`H 9@PrP?;VXwe[O;P =ZXd;>=cPp^O=?;YO ;VXd;mN=O ;9p Pq=DPM[O;EPq^!;m= itP?P =Qc9?Q/§ ù sú$w
\
    $
	 ? d	t
SÓ"Ë;Ï8ÆÄÆÊÕ9Ë.ÍsÄJÎFË.ÄXÆ  Ì@ÄXÓ"ÕcÉ=ÄXÓ"Ë Pq=@ca S	9@Q p P =
HRik\]\@RQM^`;VO 9}Ã!;VXaS]RÃ`l ;;m\];H ;mN7PrQVw nYScN 9]NO^OLPik\]^O[`iS!;PtS	Ã!NO9?P?;$O P \]\<;YOsP?9]PqNsPpFQP iP?;Qe:\`YS QP i=rP¡QrP itP?;
   7 ] S&O Pq\]\];VOsPM9]PqN,Ptp)Ã`N`ik\`QP iPM;Q ,"! 57b` S  ^!P`Q Q?9?SO\?R%^!i=PM9 i\P?= iNQM9?P?9]PqNp LONlOP?9]PqN$#ep =MP`H%   PMP'&)(
P?[_;"Q?;PEPtpgQMLSQM;PQ,Ptp*5we[O;m=M;1;uT9?QrPQVi£ÄñÊsÉ"Ë6Í.ÄJÓËap =?PH
QP iPM;,+.-P?P
QP iPM;/+109ypP?[_;m=?;9?Q,i \<;PP?;>=¢    Q?LlOM[PM[`iP+ 0   #2+ - VwS |	Pq=sX.q  ÷   ù=ù=ù      ¤ 9@Q°É@ÎsÎzÆÈ)ÄXÆsÏPq=ÊzÆsÎsÓÐEË @ÆsÏeS7R iN%@ca S ac¢3    , 3#9ypP?[O;m=M;,;su79?QPrQ iMQ?;VT LO;mN=O ; PpQP itP?;Q4+.-657+8-:9K7+.- }  " 3+8-;qQ?LlOM[ PM[`iP+ - 5/  J<+ ->=   #?+ ->=2@ 91 0 iNlXA+ - ;   , w+ \<;>;mNO;  Q
P?[O;>Pq=?;HvQP itP?;Q
PM[`iP i \ iNN L`iN ; 9@Q =?;N LO\ i=
9yp:ikNlX PqNO\?R 9yp9@P9?Q=M;VO P`N NO9?m;VX
S7R iN%@ca S$w Qd;>lq;m= i\5ik\?NqP
=?9?PM[HQik=?;-dNOP|N"PMP-O PqN}QP?=MLlOsPFQMLlOM[ZikN,@ca S$wn ;^O=M;Q?;>N]P
S!;m\]P| iN i\?NqP =?9?P?[H XdLO;P?PeK;m=?=rR  QT;P?[O9npo`^`	iQ	9@He
^O=MPlq;VXS7RK=BLN`N ;HRikNON7X+c\];m9]N npoqo\`PM[`iPO PqNQrP?=MLlOsPQiN
@ca S Omi\]\];VX5PM[O;$JE\]LQM[)-qPliL}P?P`H iPMPqN:w
c C=«li!¹h"% 7$D7E§]ii¨FHG§7h"% !1I"*
ANO^OL}PV~i#=?;NqLO\ i=;uT^_=?;QrQ?9]PqNÔ Plq;m=iN%ik\<^_[`iS!;Pnw
C LP?^_LPV~ ikN @ aqS2=M;VO P`N NO9?m9]NN&P?[O;2O Pq=?=M;Q?^!PqN=Xd9]NN \ iN7
NqL!iNq;w
n`wFJE9]lq; 9]NlO =?;piQ?9]NN 9]NlXT9O ;Q5P?PPM[O; POO LO=?=M;mNlO ;Q%PpE; i`OM[
\];PPM;m=1Ptp POO LO=?=M9]NNG9]NLÔ9w%U ;P]KJS!;PM[O;Rik\]^O[`iS!;P
O PqN}Q?9?QPM9<N}N1PtpgPM[O;QM;,9]NlXd;suO;VX \];PPM;m=QYw
twdaOP =; i`OM[\];PrP?;m=$   KJJ]O PqNQrP?=?L=OsPDP?[O;)Q?LS}Q?;Pp P \]\<P|<[VPpgKJ`Ptp\];PPM;m=QDPM[`iPO>iN9p P \<\]P|% 9]N i|	Pq=sX=?;YO P`N NO9?m;VX
S7RoÔ$w
\wB	P`H ^OLP?; P?[O;Q?;PrQÃ!=QPñÔiNlX3\ iQrPñÔPp!\<;PP?;>=QPtpKJ
P?[`itP¡OmikN%POO LO=,itP-P?[_;"S`;Nq9]NONO9]NN iNlX%itPDP?[O;#;mNlXsPpi
|P =ZX =?;VO PNqNO9?m;YX
S7RÔ9w
lw	e[O;GikLP?PHRiPMPqN [`itQ5p P =QP iPM;Q
P?[O;;m\];H ;>N]PrQ Ptp=KJ
^O\]LQi)QP i=rPQrP iPM;`we[O;)P?= ikNQ?9?PM9<P NQik=?;P`S}P i9]NO;YX#LQ?9]NN
p Pq\]\]P| iN=X;m= itQ?9]NNMP?[O; 9<N=Xd9O ;QVwse[O;cÃ!N`i\QP iP?;QZik=?;
P?[O;E;m\];H ;mN7PQPtp5\ iQrPñÔw
Q7P?;>^QRtiNlX \ ik=?;%^!;m= p Pq=rH ;VX&S7R O PH ^OLPM9]NNG9]NlXTLlOr
P?9]l ;m\?RpPqLO=<p LONlOsPM9]PqNQaxQÃ`=rQP{!Jx?\ iQrP{`Jx p Pq\]\]P|D{ZikNlX&xMNjL_\ 
\ iSO\];{=wJ 9<l ;mNi =M;NqLO\ ik=,;suO^O=?;QQ?9]P NL Pl ;m=:KJJÃ!=QP#=?;
P?L_=?NQDPM[O;"Q?;PPp5\];PrP?;m=rQ-PM[`iP-OmikN POO LO=VitPPM[O;S`;Nq9]NONO9]NN
Pp1iMH iPZOM[:	\ iQrP=?;PMLO=?N}QPM[OP`QM;qP?[!iPO>iN POO LO=%iP5PM[O;
;mNlX PpiHRitPZOM[:NdLO\]\ iS_\<;	=?;P?LO=MNQDP?=MLO;c9yp)Lc=M;VO PNqNO9?m;QDPM[O;
;H ^PRq|	Pq=ZX ikNlXpik\@QM;1PP?[O;>=|9?Q?;`gp Pq=3; i`OM[R   KJPM[`iPPOO LO=rQ 9]NMLdJpPq\]\]P| =M;P?L_=?NQaP?[O;
Q?;PPpc\];PPM;m=QaP?[`itP O>iN
p P \<\]P|%c9<N i|	Pq=ZX =?;VO P`NqN_9@>;VXaS]R,L7we[O;"O PH ^OLP iPM9<P N19?Q
i9Q?9?H ^O\];9<N=XdLlOsPM9<P NRitQp Pq\]\]P|DQV~
Ë)Ì6ÑÑÉ@ÖÑ.ÆVÊ¹A¹pNL]  P =LPO ¤ J&=?;PMLO=?NoP?=?L_;`9ypQL 9@Q,i
\];PPM;m= J=?;PMLO=?N pi\?QM;` 9ypQLPOúSRkJ =?;PMLO=?N  NdLO\]\ iSO\];2O7
Pq=%NdLO\]\ iS_\<;t?Rr,9ypTL UOVR=?;PMLO=?N NjL_\<\ itSO\];?O7 iNlX
NdLO\]\ itSO\];?Rw
ÊsÍsÄXÊ¯ A¹pWL69?Q i \];PPM;m= JP?[O; =M;Q?LO\?P 9?Q&P?[_; QM9<N}Nq\];s
P?P N¼O P NQ?9?QrP?9]NN Pp5P?[O9?Q%\];PrP?;m=Y#9 p,LiXOoúYRJE=M;P?L_=?N
Ã`=QrP2O]ú Ã`=rQPY?R 9yp*L:OZR =?;PMLO=?N¡Ã`=rQP?O7 9 p*O 9?Q NOP`P
NdLO\]\ itSO\];ZikNlX¡Ã!=QPY2O]Vú§Ã`=rQPY?R,PP?[O;m=r|9?Q?;`	9yp[L¡\O ¤ J
=?;PMLO=?N£Ã`=QrP?O7w
ÑÉEÍzÄÊ¹V9?QDQM9@H 9]\ ik=Vw
×kÓÑÑÓ  Ê1;Çr A¹pTL  =M;P?LO=MN^]}9yp_L `OúYRMP?[O;mNS!;VOmikLQ?;Pp"P?[_;%9]NlXd;suO9]NN`J%POO LO=Q 9]N PqNO\?RPqNO; PpaO
ikNlXR%iNlX P?[O;%=M;Q?L_\@P 9?Q5P?[!iP Ptpp Pq\]\]P| PqN P?[O9?Q =M;N
LO\ ik= ;suO^O=M;QQM9<P N:#9yp/LfXOVR%iN=Xf%POO LO=rQG9]NSR P?[O;mN
=M;P?LO=MNMp Pq\]\]P|D2R p mJ!PP?[O;m=r|9?Q?;#=?;PMLO=?NMp P \]\<P|<?O- p 9yp pXdPd;QENOPPS`;m\]P NNPMP \ iQrP?O7EiN=X
p P \]\<P|<?O- p ú¦Ã`=rQPY?RPP?[O;m=r|9?Q?;` 9ypTL `O ¤ J"P?[_;mN 9yp]   \ iQPs2O7mJ#=?;PMLO=?NÃ`=rQPY?O7ú p P \<\]P|D2O- p mJ P`PM[O;m=|9?QM;,=?;PMLO=?N p Pq\]\]P|D?O- p wS)Q%P`SQM;m=?l ;VX S7R K=BLN`N ;HRikNON7X+c\];m9]N n o o`\`>JVikN i^7
^_=?Pq^_=?9 iPM;XOitP iYQPM=?LlOP?LO=M;pPq=#LONO9]PqNQRj9];m\X7QiqT L`iXd= itP?9O
O P`H ^_\<;uT9?PR)p P =FP?[O;cik\?NqPq=M9?P?[HJm^O=MPlj9Xd;YX9P?[O;LON_9<P N19]N9P?[O;
O P`H ^_LP itP?9]PqN Pp p Pq\]\]P|D?O ¤  p 9?Q"Xd9?Q@U Pq9]N7PVw e[O9?QE9?Q-NqL!i=ikN7P?;m;VX39ypP?[O;	=?;N LO\ i=;suO^O=?;QrQ?9]PqN#9?Q9]NQP i=NOP =HRik\p P =HJmi
^_=?Pq^!;m=rPR5|;DXdPENOP`PXd;sÃ`NO;DS_LPF|[O9OM[19?QXT9<=M;VOsPM\@RQ iPM9?Q Ã`;VX
9]N PqLO=SO9]Pq\]P`N 9Omi\Oi^_^O\]9O>iP?9]P NQVwe[O;m=M;V9?QiN7R7| iYRiE\]9]NO; ik=
O P`H ^_\<;uT9?PRGik\?NqPq=M9?P?[H p P =$O PqNdl ;m=PM9<N}N is=?;N LO\ i=#;suO^O=?;Q
QM9]PqN 9]N]PMP iMQrP ik=NOPq=rHRi\ p P =HGJQM;m;K=BLN`N ;HRikNON7X+c\];m9]N
npoqo\`w $[ b <
	(c: 6Sdd	f
eÆsÄXÆÊÕ$êË.ÍsÄ¯3Î VË.ÄXÆ ÉÌ@ÄÓÕ ÉEÄÉ Pq= DVa S)QZ i=M;&Q?^!;VO 9 i\
O>iQ?;QVPtp:@ aqS)Q-|[O;>=?;"PM[O;E9@H iN ;QPtpPM[O;P?= ikNQ?9?PM9<P Nap LONlOr
PM9]PqN i=M;qQ?9]NN \<;P?PqN}QVw K RuiO \ itQQM9O>i\-PM[O;mP =?;H PtpW iSO9]N
 QO PPPpJ,@ca S-QGik=?; ;VT LO9]lqik\<;>N]PaP?P DEa S-Q%9]NP?[O;MQ?;mN}Q?;
PM[`iPP?[O;Rs=?;VO PNqNO9?m;aP?[O;5Q iH ;$O \ iQrQ,Pp\ ikNNqL`itNq;QYw#e[O9?Q
9?QDH i`Xd; ;sÁ ;YOsP?9]lq;S]RaP?[O;E^!P|;>=Q?;P¡O P NQPM=?LlOsPM9]PqN:w
c :C=«=i!zh&% OD ejd !FHG:k«=hVhfI&*
AN_^OLPV~	iN @ca S aq ¢7]   , 3#wC LPM^OLPY~iDEa S =?;VO PNqNO9?m9]NN5PM[O;Q itH ;c\ ikNNqL`itNq;`w
n`w!D ;sÃ`NO;,i9P?= iNQM9?P?9]PqNep LONlOsPM9]PqN'g~&)( w s &)(oS7R~hji   &)(  h    ¢`ga i  VHkl7mn #2+EV 
twOD ;sÃ!NO;aopuitQPM[O;-QM;PPpQ?LSQM;PQPtp P?[`itP O P N7P i9]N itP
\]; itQPPqN_;V;>\<;H ;mN7P	Pp , w\w=W;PMLO=?N
PM[O;,iLPMP`HRitP?P N
¢1& (   Eqo p 3g5w
C NO;NO;>;VX7Q	PqNO\?R$O P NQ?9Xd;>=9]N9P?[O;cDEa S P?[_;DQP itP?;Q	=?;pi`OM[7
itSO\];ap =?PH P?[O;QP ik=P5QrP iPM;   ]w e[O; NdLH5S`;>=1Ptp QrP itP?;QPtp-P?[O; DEaqS O PqNQrP?=MLlOsP?;YX9]NPM[O9?Q"| iYR9?Q,NOPP,NO;VO ;QQ ik=?9]\?R
H 9]NO9?HRip\wOAN5PM[O;-|	Pq=rQPOmitQ?;qJP?[_;¡O P NQPM=?LlOsPM9]PqN 9?QPtp ;uT^!P
N_;mN7P?9 i\:O PH ^O\];suO9?PR,9]NPM[O;ENdLH5S`;>=PpQP itP?;QPtpPM[O;,@ca S$w
a_Pq=i^_^O\]9O>iP?9]P NQFP?P9H PP?9ypzQ[OP|	;mlq;>= J7P?[_9@QDO P NQPM=?LlOsPM9]PqN 9?Q
XTPqNO;E9]N =?; itQ?PqN!iSO\];P?9?H ; 9]NH PQPDOmiQM;Q"¹Q?;m;#Qd;VOsPM9<P NC^`w$>r s¡&M tV  
U&;Pdu S`;ci \ iN}NqL`itNq;Pl ;m=we[O;N ;mNO;m= iPM9<N}Np LONlOP?9]PqN#Pp
PM[O; \ ikNNqL`itNq;,9?Q,PSP ik9]NO;VXS]RMQ?L}HH 9]NNp P =HRik\]\@R i\]\P?[O;
|	Pq=sX7QPtpu iNlX9O Pq\]\];VOsPM9]NN"P?[_;=?;QMLO\?P?9]NN"H PqNOPH 9 i\yQ|9@PM[
PM[O;\];PPM;m=QS`;m9]NN%ik\<\]P|	;VX
PMPO PHHLPM;`wce[_; ÐÆËUÆÊzÉ=ÄË6Ð
×ÌZË;ÎsÄJÓ"Ë PplPM[O;\ iNN L`iN ;du 9?QP?[_;mNXd;sÃ`N_;VXiQP?[_;Fp P =H i\
QMLH a" ÷  "     vdmw O P`Ha-\
|9?PM[ O P`Ha-  ÷   ùkù=ù /oP?[O;
H P NOP`H 9<ik\:itQQMPO 9 itP?;VXPMP   ÷   ù=ùkù     uw n ; LQM;PM[O;qO \ iQrQ?9Omi\	NOPP iYPM9]PqN   - 9÷ ùkù=ù  -x [a P?P
Xd;mNOPP?;"PM[O;5O Pd;sO 9];mN7PcPtp - 9÷ ù=ù=ù  -:x9]N
P?[_;¡N ;mNO;m= iPM9<N}N9p LONlOsPM9]PqN.a$w

e[O;"N ;mNO;m= iP?9]NNap L_NlOsP?9]P N%Pp i =?;N LO\ i=E\ iNN L`iN ;,9?Qc= iY
P?9]P N`i\B	[OP`HaQX-7R  QOM[BLPrm;mN7S`;>=Nq;>= n o^`\`we[_9@Q=M;Q?L_\@PrQ
p =MP`HPM[O;p P \<\]P|9]NN"O P NQPM=?LlOsPM9]PqN:w
c C=«li!¹h"% D (%« 2f¨$FHG:k&% h`§+:d §]iC=§`iVI&*
ANO^OL}PV~S =?;NqLO\ i=;uT^_=?;QrQ?9]PqN:w
C LP?^_LPV~APQDNq;>NO;m= itP?9]NN9p L_NlOsP?9]P N:w
n`wB	PqNQrP?=?L=OsP5P?[O;%DEa S =M;VO PNqNO9?m9]NNMP?[O; \ iNN L`iN ;`wGa_Pq=
; i`OM[qQrP itP?;,+dJ!\];P l S!;"PM[O;1\ ikNNqL`itNq;,Ptp|	Pq=ZXQc=?;YO P`NtNO9?m;VXaS7RPM[O;1iL}P?P`H iPMPqN5|9?P?[4+1itQDQP ik=P)QP itP?;`we[O;QM;
\ iNN L`iN ;Q ik=?;"O P NONO;VOsPM;VXS]R \]9<N_; i=	=?;m\ itP?9]PqNQpJ
 l  ("ú¡ k
	 m

 l  	 
|[O;m=M;  9?Q,^_=?;QM;mN7P5|[O;mN$+ 9?Q1iÃ`N`ik\FQP iPM;`w%e[O; ikL7
P?PHRiPMPqNaS`;m9]NNqXd;P?;m=rH 9]NO9?QPM9OkJlPM[O;#LONO9]PqNQ 9]NCPM[O9?Q-QR7Q 
P?;H i=M;"Xd9?Q@U P 9<N7PYw
twde= ikNQ?\ iPM;-PM[O9?QDQR7QPM;H 9]N7P?PiQR7QPM;H Pp;VT L`iPM9<P NQ p Pq=
P?[O;,itQQ?PO 9 itP?;VX
N ;mNO;m= iPM9<N}N9p LONlOsPM9]PqNQY~
 l  nkú0
	 m

 l  	 
\w QdPq\]lq;P?[_; QR7QrP?;H ikNlXNq;PP?[O; N ;mNO;m= iPM9<N}Np L_NlOr
P?9]PqN , J7|[_;m=?;  9@QDPM[O;"QrP i=rPDQP iP?;we[O;=M;Q?L_\@PM9]NN N ;mNO;m= iPM9<N}N 9@Q= itP?9]PqN!i\J1itQG9?P9@Q^O=MP
XdLlO ;VX iQ1iaQMPq\]LP?9]P N%Ppci \<9]NO;pi=QR7QPM;HCw@ iP?L_= i\]\?RdJlPM[O;
i\?N Pq=?9?PM[HQ?^!;VO 9 i\]9?m;Q 9<Nlqi=M9<P LQ9| iYR7Q9|[O;mN NdLH ;m=M9Omi\
|	;m9?Nq[7PQ^O=?PS`iSO9]\]9?P?9];Qsik=?;,iQrQ?9?NqNO;YXPMP\];PPM;m=Q PpPM[O;1ik\ 
^O[`itS`;PVw  S-  [g /MM "!B$#
n ;
Ã`=rQPO P NQ?9Xd;m=9P?[_; K;m=MNOPqLO\]\]9H PXd;m\w e[O; \<;PP?;>=QPp
P?[_;"P?;suPEi=?;9Xd= iY|N 9]NlXd;m^!;mNlXT;mN7P?\?R%iP= ikNlXdPHGJd; iO?[s\<;P
P?;>=. - Pp5P?[O;ik\<^_[`iS!;P [`ipld9]NNui ÃuO;VX6^O=MP`S`itSO9]\]9@PR  - JiN=X&%  -] n`w e[_;RL_NO9yp Pq=rH OmiQM;G9?Q5PM[O;
Q?^!;VO 9 i\"OmitQ?;|[O;mN  -¢ n!(' )' J=p Pq=+* *n5 " ,' )'ywe[_;S`itQ?9?Q,Pp-PM[O;^O=MPjPtpPpPM[O;mP =?;H2nE9?QDP?[O;)p P \<\]P|9]NN"O P NQPM=?LlOsPM9]PqN:w
c C=«li!¹h"%.-D ji,=§¬j hY« jhY« *I&*
ANO^OL}PV~S =?;NqLO\ i=;uT^_=?;QrQ?9]PqNÔ Plq;m=DPM[O;,i\]^O[`itS`;Pnw
C LP?^_LPV~ES DEa S =?;VO P`NqN_9@>9<N}NPM[O;
 =M;NqL_\ ik=Z \ iNN L`iN ;,Pp
|	Pq=ZXQ1Pl ;m=:f¥ ,/|[_;m=?; ; iO?[oHRitPZOM[GPtp-P?[O; =?;N LO\ i=
;suO^O=M;QQM9<P N Ô 9?Q9p P \]\<P|	;VXMS7R2PM[O; \];PPM;m=0/ e  EJ|[O9O?[POO LO=rQcP NO\?R5P?[O;m=M;`w
n`wEB	PqNQrP?=?L=OsP i6DEa S a  ?]   , 1¢7# =M;VO PNqNO9?m9]NN ¤ Ô9w
twdANO9?P?9 ik\<9?m;)P?[O;3=?;QMLO\?P?9]NN iL}P?P`H iPMPqN:~QM;Pa J  2 J   3]1^ú1/S7# J 
|9?P?[ 9]NO9?PM9 ik\`lqik\]LO;QN# J0 #,iN=XTJ0Sew
\w`Isi=X-aP?[O;9HRitPZOM[O;QPtp~Ô$~gp Pq=cik\]\)+    iNlX i\]\h   Q?LlOM[9P?[`itP#?+E $32   , JO =?; itP?;ci NO;|&QrP iPM;N+ 	 9]N/ J JQ?;PN# J¹2+EVD~ + 	 ikNlX4# J¹?+ 	 4/aD~ 52:w
lw-WY;QP i=P iYp¹P?;m=qH iPsO?[  N_PqN7Plq;m=M\ i^ OmiQM;PqN_\@R~op Pq=
i\]\62   , JOikNlX ik\<\-    QM;P[# J 72-VD~  #  VwbwW;P?LO=MNSaNJ¹w
n ;NOPP?;P?[!iPP?[O;,iL}P?P`H iPMPqN5O PqNQrP?=MLlOsP?;YX 9]NP?[_9@Q|iYR
9?Q-Xd;P?;m=rH 9]NO9?QPM9OQM9]NlO ;1ik\<\=P?[_;¡PM= ikNQ?9?P?9]P NQPM[`iP[!iplq;-S!;m;mN
iXXd;VX#i=M;;m9?P?[O;>=gO Pq^O9];QPpP?= iNQM9?P?9]PqNQ9]N:a#JPq=QP ik=Pp=?P`H
i#N_;| QrP itP?;qJ_Pq=D|	;m=?;"H 9?QQ?9]NN=w
e[O9?QiLPMP`H iP?P N=?;VO P`NqN_9@>;QDP?[O;9Xd;Q?9]=M;VX \ ikNNqL!iNq;wAN7
XT;m;VX JP?[_;|	Pq=ZXQPp  ¤ Ô i=?; i\]\P?[O;
|	Pq=ZXQ1Ptp  ¤ ;mNlX
9]NNa|9?P?[ i5HRitPZOM[%Ptp1Ô9wEe[jL}Q¡PM[O;
Ã`N`ik\QP itP?;Q3Ppa i=M;
=M; i`OM[O;YX PqN_\@R%itP"P?[O;;>NlXPp iaH iPZOM[Pp1Ô9w B	P Ndlq;m=rQ?;m\?RdJ
QM9]NlO ;NOP \];PPM;m=,9?Qc=M; i`X9]NGiXdlqiN=O ;qJ ;ml ;m=RMP?9?H ;1i5H iPZOM[
Ptp&Ô6[`itQU LQPS`;>;mN =?; iXS7Ra1J7PM[O;QP itP?;|[O9OM[ [`itQS!;m;mN
=M; i`OM[O;YX 9?QiNÃ`N!i\=QP itP?;`we[dLQ9<N}Q?;m=rP?9]NN1iEN_PqN73Ã`N`ik\QP iP?;
ikNlXi)HRik=X-q;YX"PM= iN}Q?9?P?9]PqNxrS`;p Pq=M;{,; iO?[
Ã!N`i\QrP itP?;¡O Pq=?=M;s
QM^`P NlX7QP?P,=M; i`XT9<N}N$|	Pq=sX7QF|9?P?[5PM[O;-H i=X-+/ iP;pi`OM[ ^!P`QM9 
PM9]PqN|[_;m=?;1iHRitPZOM[ PtpÔ ;mN=X7QVwe[O;mN
S7R5HRi"-d9]NN,i\]\=P?[O;
QrP itP?;QÃ!N`i\d;sulO ;m^}PFP?[OPQ?;	9]N]PM;m=H ;VXd9 iPM;PqN_;Q J|	;i\]\]P|qP?[O;
|	Pq=sX7QP?P#;mNlXa|9?P?[OP LP9?PFS!;m9]NN9P?[O;E;mN=XPpiHRitPZOM[PpÔ9w
AN P?[O;%N_PqN7Plq;m=M\ i^O^O9]NNMOmiQM;qJ-PM[O;GikLP?PHRiPMPqN 9?Q5H PXd9y
Ã!;VX 9]NQPM;m^ qP?PQP ik=PiYp =M;Q?[ iYpzPM;m=#; i`OM[HRitPZOM[:wMe[O9?Q
O PqNQrP?=?L=OsP?9]PqNqOmikN^O=?PXdL=O ;QP itP?;QP?[!iPi=?; NOP`P=?; iO?[!iSO\];`w
n [O9]\<;)P?[O9?QDXdPd;QNOPPci=Á ;VOsPDP?[_; O Pq=?=M;VOsPMNO;QQEPtpP?[_;V=M;QP Pp
PM[O;$O PH ^OL}P iPM9]PqNJQMLO^O^O=M;QQM9]NN
P?[O;QM;"QP iPM;Q-Q iplq;QDPM9@H ;`w 
e[O;	^O=MPjPtp Ptp e[_;mPq=M;H n	9?QFO PqNlO \<L=Xd;VX9S7R"P?[_;p Pq\]\]P|9]NN
ik\?NqPq=M9?P?[H 9]N
P?[O;,K;m=?NOP LO\]\]9:H PXd;>\¯w
c :C=«=i!zh&%8D49 MdF§7i$«$#jhk&%§f;: E§]i«  ! I"*
AN_^OLPV~S =?;N LO\ i= ;suO^O=?;QrQ?9]PqN¡Ô Plq;>=ciN%i\]^O[`itS`;Pn ikNlX
PM[O;,^O=MP`S`itSO9]\]9@PM9];Q  -Pp5POO LO=?=M;mNlO ;Ptp5; iO?[s\<;PP?;>= .-   wC LPM^OLPY~e[O;SO9]lqi=M9 iP?; Nq;mNO;>= iPM9]NN)p LONlOsPM9]PqNp P =:PM[O;NdLH5
S!;m=EPp	POO LO=?=M;mNlO ;Q1PtpVÔ 9]NGi = iN=XdP`H P?;suP,i`OO Pq=sXd9]NNPMP
PM[O;1K;m=?N_PqLO\]\]9H PXd;m\w
n`w!B	PqNQrP?=MLlOsP-PM[O;HRik=X-q;YX iL}P?P`H iPMPqN9p P =1Ô9w
twW;P?LO=MN P?[O;N ;mNO;m= iP?9]NN p LONlOsPM9]PqN ,   ÷ 
 "    
=Ptp*P?[_; O Pq=?=M;Q?^!PqN=Xd9]NN \ iN}NqL`itNq;qJitQ Nq9]lq;>N S7R P?[O;
B	[OPHQ-]R?QOM[BLPrm;mN7S`;>=Nq;>=cSc\?N Pq=?9?PM[HCw
e[O;^_=?PdPpPtpe[O;mPq=M;H n9]N5P?[O;cIsi=X- Pl$H PXd;m\7p P \]\<P|DQ
ik\]PqNN
Q?9?H 9<\ ik=\<9]NO;QVw AP,9?Q¡S!iQ?;YX PqNikN ikLP?PHRitP?PqNP?[`itP
- ;m;m^Q)P?= i`O- PtpgPM[O;E\];PPM;m=-H P`QP	=?;YO ;mN7P?\?R =?; iXw
c :C=«=i!zh&%<D j}i,l«>=j hY« jhV« KI"*
AN_^OLPV~S DEaqS a Pl ;m=ciN i\]^O[`itS`;Pnw
C LPM^OLPY~S DEa S Plq;m=P?[O;cik\]^O[`iS!;P[  ú]D  J|[O;>=?;/  e w	aOP =; i`OM[
|	Pq=ZX. ÷ ùkù=ù   =?;YO P`N NO9?m;VXS]Ra1J7PM[O9?QVDEa S=M;VO PNqNO9?m;QPM[O;|P =ZX["M ÷  ÷ 1   ù=ù=ù / y ÷ /wn`w!D LO^O\]9OmiPM;¡PM[O;9QP itP?;Q Pp a L_N]PM9]\:P?[_;m=?;1ik=?;,P NO\?R 9]NO^OL}P
PM= iN}Q?9?P?9]PqN}Q"|9?P?[MP?[O;aQ iH ;1\];PrP?;m=p P =V;pi`OM[2QrP iPM;`w U ;P
2]   , ¢7#S!;P?[O;,=M;Q?L_\@PM9]NN iLPMP`H iP?P N:wtw!D ;sÃ`NO;1i9PM= ikNQ?9?P?9]P NpLONlOsPM9<P N'g~V M  úfD  s S7R ga?#?+E VK[5  J?  #?#2+EV\.Jp P = ik\<\<+   ?   jJikNlX5.J   ikNlXga?#   VK["5 V #   ¡p Pq=1ik\]\   w\w=W;PMLO=?NM2]   , "údD  3g5we[O9?Q"O P NQPM=?LlOsPM9]PqN2PM[O;mNoNq9]lq;Q,iOO ;QrQ5P?PqPM[O;5SO9]lqi=M9 itP?;
N ;mNO;m= iPM9<N}N9p LONlOsPM9]PqN:w
c :C=«=i!zh&%A@$D49 MdF§7i$«$#jhk&%§f;: ji,=«>=dI&*
AN_^OLPV~S =?;N LO\ i=;suO^O=M;QQM9]PqNÔ6Pl ;m=ciN%i\]^O[!iS!;PnEJ7P?[O;
^_=?P`S!iSO9]\]9?P?9];Qa+ - 0 Pp-P?= iNQM9?P?9]PqN p =?PH \];PrP?;m= - P?P 0 ikNlX
PM[O;^O=?PS`iSO9]\]9?P?9];Q,+ 0 Pp9QP ik=PM9<N}N|9@PM[ \];PPM;m= 0 p Pq= ik\]\ -  0   w
b
C LP?^_LPV~e[O;SO9]lqi=?9 itP?;FN ;mNO;m= iP?9]NN)p L_NlOsP?9]P Np Pq=P?[O;	NdLH5
S!;m=EPpPOO LO=M=?;mNlO ;QPp~Ô 9]NGi#= ikNlXdP`H PM;suP,i`OO P =ZXd9]NNaP?P
P?[_; Isi=X- PlH PXT;m\w
n`w#Sc^O^_\@R PM[O; ik\?NqPq=M9?P?[H x I%ik=X- ;VX ikLP?PHRitP?PqN}{ |9?P?[
x I%ik=X- PlZikLP?PHRiPMPqN{,itQ ikN ;suP?= i9QPM;m^
S`;P|	;m;mN
QrP?;m^Q
nVikNlX tw
twW;P?LO=MNqP?[O;N ;mNO;m= iP?9]NN9pLONlOsPM9<P N
, 2+  ÷ 
  7+ j 
1lPpP?[O;"O P =?=?;Q?^!PqNlXd9]NN \ iNN L`iN ;`w
e[O9?Q2O PqN=O \]LlXd;QoP?[O; XT;QZO =M9]^P?9]PqN PpqP?[O; ik\@N Pq=M9@PM[H 9O
OM[`i9]NJ [O;mN=O ;"P?[_;V^_=?PdPpPtp5e[O;mP =?;H*nqJOiQ	=?;Nji=sX7QDP?[_;-SO9y
lqi=M9 iP?;N ;mNO;m= iP?9]NN9pLONlOsPM9<P N¡	9
1l	iP\]; itQPVw	e[O;3P`P?[_;m=
Nq;>NO;m= itP?9]NNop LON=OsP?9]PqN}QP?[_;mN¼XT;m=?9]lq;p =MP`H 	29]N iQM9@H ^O\];
HRikNONO;m=Yw  
  	XM^ )(DrM
ANP?[_9@QQ?;VOsPM9]PqNJ|	; ;QrP itSO\]9@QM[P?[O; \]9@H 9?P?9]NN9S`;m[!iplj9]P LO=,Pp
P?[_; ^O=?PS`iSO9]\]9?PR Xd9?QP?=M9?SOLP?9]P N PtpP?[O; NdLH5S!;m= PpPOO LO= 
=?;>NlO ;Q Pp is=?;NqLO\ i=;uT^_=?;QrQ?9]PqNbÔ 9]Nuis= ikNlXdP`HP?;suPPp
\];mNNP?[ØiNlX ^O=?Pl ;"P?[`itPc9?P9?QVitQR7H ^PMP`PM9O>i\]\?R J,ikLQQM9 iNJ
P?[_;m=?;S7R6;QP iSO\]9?Q?[_9<N}Nue[_;mPq=M;H tw Sc\?P?[_PqLN [ P?[O9?Q
pi`OsP
O P LO\XS!;,i\?P?;>=?N`itP?9]lq;m\?RXd;YXdLlO ;VXp =?PH \]9@H 9?PPM[O;mP =?;HaQp Pq=
I%ik=X-qPl
OM[`i9]NQpJlPM[O;i^O^O=MPjiO?[|;1iXdPq^}Pc[`itQ-P?[_;ZiXdlqiN7
P itNq;,PtpÃlPPM9<N}N NO9O ;m\?R
|9?P?[qPM[O;$O PH ^OL}P iPM9]PqN`ik\i^O^O=MPjiO?[
PpFPM[O;E^O=?;QM;mN7PE^`i^!;m=Vw	AN
P?[_9@Q;uPM;mNlXd;YXGitSQPM= i`OP J!PqNO\?R i
QX- ;PZOM[%PtpPM[O;,^O=MPjPtp59?Q^O=MPlj9Xd;YXw
GhVi§7j   ! §¬ 'i««)#* e[O;QrP?= iP?;N`RPtpV^O=MPdPpV9?Q9S`iQM;VX
PqNiNq;>NO;m= ik\PM;VOM[ONO9T LO; Pp-QM9<N}NqLO\ i=M9?PR%^`;>=P?L_=S`itP?9]PqNJ	iQ
;suO^O\ i9]NO;YX 9]N2a\ iU Pq\];P  Qd;VX7N ;|9OX-n oqo`PMP|[_9OM[q|	;
=?;p ;m=p P = Xd;P i9]\?QVwe[O9?QDP?;YO?[_NO9TqL_;V=M;m\]9];QP NRikNRiN!i\?R7Q?9?QPp
P?[_;¡S_9<lqik=?9 iPM;-N ;mNO;m= iP?9]NN9pLONlOsPM9<P N	 
1=g        
  
|[O;m=M;    9?QP?[O;#^O=?PS`iS_9<\]9?PR
P?[`itPÔ [`iQHRitPZOM[O;Q 9<Ni = iNlXTP`H P?;suP Ptp,\<;>NN`PM[ Øw e[O;GikN`i\?R7Q?9?Q=M;VXdLlO ;QqP?P
;QrP iS_\<9?QM[O9]NNCPM[`iP9]N i£ÃuO;VX NO;m9?N []S!PqL_=?[OPdPX Ptp   n J	9
1l S`;>[`iplq;QEiQ `Y=
n/#'
5= ú}
=K t`
|9?P?[c`  nV ev_OJn`Yl ikNlXq=RikN`i\?R7P?9O 9]N P?[_;GNO;>9@N [7S!PqLO=M[OPdPXPtpd n ikNlX	
1lEiN!i\?R7P?9O,9]N3' 
('
P#ep Pq=
Q?PH ;,#	
 n!5 nYE9]NlXd;m^!;mNlXd;>N]P Pp w%ANlXT;m;VX J9 p-PM[O9?Q19?Q
Nq= iN7P?;YX JPM[O;m=?; p Pq\]\]P|DQ
 
  (	9
1l&c`YlZl   nú§û9?a  \ \`
p P ="Q?PH ;a nw e[O;\ iQrP,;VT L`iPM9]PqNQ iYR7Q"PM[`iP   [`iQ
i&N ;mNO;m= iP?9]NN p LON=OsP?9]PqN P?[`itP O \<PQ?;m\?R6=?;QM;H5SO\];Qi \ ik=Nq;
^!P|;m=EPtpi ÃuO;VX p LONlOsPM9]PqNJ=P?[!iPc9?QpJlPM[O;#^O=?PS`iSO9]\]9?PRN ;mN7
;m= iP?9]NN9pLONlOsPM9<P N Ppi9Q?LH Ptp59]NlXd;>^`;mN=Xd;mN7PE= iN=XdP`H lqi=M9 
iS_\<;QVw e[dLQpJ5|; i=M; O \<PQ?;&P?P iOmiQM;uPtp ik^O^O\]9OmiPM9<P N
PpP?[O;qO ;>N]PM= ik\c\]9?H 9?PP?[O;mP =?;H iN=X Pp,U ;ml7R QO PqN7PM9<NdLO9?PR
P?[_;mPq=M;H p P =¡OM[`ik= i`OP?;m=M9@QrP?9O p LONlOsPM9]PqNQK9<\]\]9]NN`QM\];RGnpo``^w
e[O9?Q^`i=rPGPtp PqLO=PM=?; itPH ;>N]Ps9@Q9]N \]9]NO;|9?P?[ P?[O; ^O9]P
NO;m;>=?9]NN|	Pq=X-7Q#Pp9K;mNlXd;m=n o`\K;mNlXd;m=pJDW9OM[H P NlX 
n 9<\]\]9 iH5QMPqN1npo`\`O P NlO ;m=MNO9]NNE\<9?H 9@P=Xd9?QP?=M9?SOLP?9]P NQ9]N"O P`He
S_9<N!iP?P =?9OsQYw e;VOM[ON_9O>i\]\?RjJ	LONlXT;m=PM[O; x?lqik=?9 iS_9<\]9?PRO PqNlXT9 
PM9]PqN{!JdN`iH ;m\?R  J J  nVúf J  nV&#' J  nY  e _ 7
|	;5HRiYR
O PqNdl ;mNO9];mN7P?\?R i^O^!; i\ P?P
P?[O;Ì)É=Í.ÒÈ)Ó  ÆÊsÍ
Ä(>)ÆsÓ=Ò
ÊsÆÕ PpDr<| ikNN%n o o7FPM[`iPO PqNlXT;mNQ?;Q¡PM[O;$O P NQ?;YTqL_;mNlO ;Q
XT= iY|N
p =MP`H iN`ik\?R]PM9O 9?PR iNlXaP?[_;ZK;m=?=rR HQrQ?;m;>N 9<N_;VT L`i\]9y
PM9];QVwe[O9?Q9?H ^O\]9];Q:O P Ndlq;m=rNq;mNlO ;-P?PPM[O;-J,iL}QQ?9 ikN,\ iY||9@PM[
QM^`;>;VXoû9 n"!@ü Ø>JP?[O;	;suO^!;VOsP itP?9]PqN ikNlXP?[O;	lqi=M9 ikNlO ;S`;>9<N}N
H(l «Ø J  nVúf` ÷ ú§û9(a  K ¯b
Wi=(   bØ J J  nYúf J  nV#  J  nV  úf`  ú§û9?a  \` ÷ i` J  nV\c`  i` J J  nVúf` J  nY# ` J  nV  
 ! §7jifhYi gkth i§ *n ;ENOP|P?L_=?N
P?PaP?[O;1ikN`i\?R7Q?9?Q	\]; i`X
9]NNP?Pt`w U ;P:aS!;PM[O;RikLP?PHRitP?PqNs=?;VO PNqNO9?m9]NN  ¤ Ô
ikNlX \];P / S!;,9?PQcNdLH5S!;m=PtpgQrP itP?;QYwcANGiOO P =ZXOikNlO ;9|9@PM[
PM[O;$Xd;>lq;m\]Pq^}H ;mN7PQ	PpQd;YOsP?9]PqNq\_J7P?[O;"H iPM=?9yuZ;YTqL!iP?9]P N5p P =
PM[O;"N ;mNO;m= iP?9]NN9pLONlOsPM9<P NQ-OmikNS!;|=?9?PPM;mN
Rc
N   ú" ¯^
|[_;m=?;9@Q	iElq;VOP?Pq=D|[_P`Q?; *PM[;mN7P?=rR9@QEn9ypQP itP?;)* 9?QVÃ`N`ik\
ikNlX
m;>=?P P`PM[O;m=|9?QM;`we[O;"H iPM=?9yu N  9?QVi9QrP?POM[`iQrP?9O"H iY
PM=?9yu& 9w ;`w]JP?[O;;>N]PM=?9];Q#9]NG; iOM[ Pp9@PrQE\<9]NO;Q1i`XXsLO^PMPnVw
e[_;1;mN7PM=R  -? 019]NSN)p P = *Z   jn5 "  /jJ_9?Q-P?[_;,^O=?PS`iYS_9<\]9?PR#Pp5=M; i`OM[O9]NN5QrP itP?;"p =MP`H QP iP?;)*PtpPM[O;,iLPMP`HRitP?P N
9]NPqNO;5QrP?;m^wANCPM[O;Plq;>=?\ i^O^_9<N}NOmitQ?;qJP?[O;O PqNQrP?=?L=OsP?9]PqN
PtpQd;VOsPM9<P Nq\,^O=MPXdLlO ;Q,iQR7QPM;H ;VT LO9]lqi\];mN7PP?P
Rq
N:Xd9 itN<- ú 7 <-   jn51   ¯
|[_;m=?; 7G9?Q1i lq;VOsPMPq=#PpcP NO;Q9Q?9]NlO ; i\]\FP?[_;QP iPM;QPpDP?[O;
N_;| ikLP?PHRitP?PqN ik=?;NÃ`N`ik\JjikNlX<-gq
|[O;mN
QrP iPM;)*Ppa
9?QNÃ`N`ik\J ikNlXn,P`PM[O;m=r|9@QM;`w#ANCPM[O;#NOPqN7Plq;>=?\ i^O^_9<N}NOmiQM;qJ
PM[O;qQrR]QrP?;H [!iQ5P?[_;qQ itH ;
Q?[`ik^`;-PM[O;qP?= iNQM9?P?9]PqNQ9p=?P`H
PM[O;Ã`N`i\)QP iP?;Q ik=?;MP?[O;Q iH ;%iQPM[O;MP?= ikNQ?9?PM9<P NQ5p=?P`H
PM[O;QP i=PQP iPM;qJ7|[O9OM[ 9?QP`S}P i9]NO;YX5S7R1=M;m^O\ i`O 9<N}N$PM[O;c=MP|DQ
O Pq=?=M;Q?^!PqN=Xd9]NNqP?PaP?[O;Ã`N`ik\:QrP iPM;5S7RPM[`iPO Pq=M=?;QM^`P NlXd9]NN
PMP5P?[O;QrP i=rP-QrP iPM;`w
e[dLQpJ`L_^qP?P%i#=?;>NjL}H5S`;m=M9]NN PtpQP iP?;Q JPM[O;$N ;mNO;m= iPM9<N}N
pLONlOsPM9<P N'	9
= 9?QVPSP ik9]NO;VX iQP?[O;
Ã`=rQP$O P`H ^!PqN_;mN7P,Pp
PM[O;,l ;VOsP?P =9<N
PM[O;Elq;VOsPMPq= ;VT L`iPM9<P N
Rc
N= ú 7 ¯
|9?PM[ N=  N:Xd9 iN} nM "  nM& " 1l>J5P?[_; NdLH5S!;m=
Ptp=  Q5S!;m9]NNoP?[O;NdLH5S`;>=PpÃ`N`ik\-QP iPM;Q%Ppa9w HFT L`iY
PM9]PqNM¯9?H ^_\<9];Q
	9
1l  nMZ_ " s_`R  
1lXd;PY¢# 
N=  o
pPq=:QMP`H ;5^!Pq\?RdNOPH 9 i\  
=mJt|[O;m=?;Xd;mNOPP?;QPM[O;/ /9Xd;>N]PM9?PRqHRitP?=?9yu:wEe[O;9HRitP?=?9yuSN= 9?Q O>i\]\];VXqPM[O;×Ì6ËUÏ8ÉEÒ
ÕcÆË6ÄÉÑwÕcÉ=ÄQÊ.ÇPpFPM[O;E^`iPrP?;m=MNÔ9w
)§7ii« ©i«=dF§+ ! Ff 'i« 'F§7ih"!¹§f*5C NO;OmiN=M;Q?P =PDPMPV=M;s
QMLO\?PQPqNH iP?=M9O ;Q:|9?PM[VN_PqNONO;NjiPM9]lq;;mN7PM=?9];Q¯J,ikN7PHRiOM[O;m=
npo`b o 8= itQ?P \<Pln oqo])P?P PSP ik9<N^O=M;VO 9?Q?; 9<Np Pq=rHRiPM9]PqN P N
^
P?[_;,\]PO>iP?9]P N PpP?[O;3;m9?Nq;mNdlqi\]LO;EPtpN=	Pp\ i=rNq;QrPDH PXdL7
\]LQVw QdLlOM[ ;m9?Nq;mNdlqik\<L_;Q"Xd;P?;>=H 9]NO;XTP`H 9]N`ikN7PciQR7H ^P?PP?9O
S!;m[`ipld9]PqLO=rQciNlX 9]N ^`ik=PM9O LO\ i=DP?[_;RO P NlXd9?P?9]P Nqtw
e[O;V8;m=M=?P N7 a_=?PS`;>NO9]LQPM[O;mP =?;H QP iP?;QDP?[`itP9yp:P?[O;HRi 
P?=M9yuWNl  
¼_9?Q$êÊÊzÆsÏ"Ì)ÎJÖÑÆ,ikNlX%iXXd9?P?9]PqN!i\]\?RcÈUÊÕÒ
.Ä["ÆqJ P?[O;>N 9?P[`iQ iLON_9T LO; ;m9?N ;mNdlqi\]LO;Sl#PtpV\ i=rNq;QrP
H PXdL_\<L}Q J|[O9OM[ 9?Q	=?; ik\`^!P`QM9?P?9]lq;`waOP = ikN /  /9½7HRitP?=?9yua1J9]=?=M;VXdLlO 9?SO9]\]9?PR
H ; ikNCPM[`iP9úfa¡iN=X%^O=M9?H 9y
P?9]ld9?PRH ; iNQ^a	
J}p Pq=QMP`H ; { J|[O;m=M;]9}Ái\]\P?[_;R;>N]PM=?9];Q Pp ik=?; ^`PQ?9?P?9]l ;`w  AN&P?[_; O PqN7P?;suP Pp ikL7P?PHRitP iOJ!9]=?=M;VXdLlO 9@S_9<\]9?PRqH ; iNQPM[`iP)p =MP`H ikN7RqQP iP?; JiN7R
P`PM[O;m="QrP itP?;OmikNS`;=M; i`OM[O;VX  ^!P`QrQ?9?SO\?RG9]NMQ?;ml ;m= ik\QrP?;m^}QZ
^O=M9@H 9?P?9]ld9@PRaH ; ikNQP?[`itP"P?[_;m=?; 9@Q#i \ i=N ;;mNOP LNq[ { Q?LlOM[P?[!iPpPq=iN7RE^`ik9<= *j `PtpQP itP?;QpJP?[_;^O=MP`S`itSO9]\]9@PRPtpO=?; iO?[9]NN p =?PH"*_9]NV;u_iOsP?\?R { QP?;>^Q9@Q ^!P`QM9?P?9]lq;`wgB	\]; i=M\?RjJ>^O=?9?H59?P?9]ld9?PR9@H ^O\]9];Q9]=?=M;VXdLlO 9?SO9]\]9?PR]w EAN
PM[O;E9<=M=?;VXTLlO 9?SO\];$OmitQ?;qJ!9ypP?[_;$H iP?=M9yu 9@Q NOP`P ^O=?9?H 9@PM9]lq;qJ7PM[O;mNMP?[O;m=M;19?QEi^!;m=?9]PXd9O 9?PR
^O[O;>NOP`H ;mNOPqN ikNlX iN 9]N]PM;Nq;>=w o /vQMLlOM[ P?[`itP]N= 9?QxM^O=?9?H 9?PM9<l ;DS7RSO\]PO-]Qr{lwA=M=?;VXTLlO 9?SO9]\]9@PR iNlX ^O=?9?H 9?PM9<ld9?PR
i=M;E; iQM9<\?RaP?;QrP?;VX%ik\?NqPq=M9?P?[H 9O>i\]\ R7wj FfYf!¹j) ¬ !fhVi!¹d h!¹« *B	PqNQM9XT;m=$PM[O;qOM[`i= i`OsPM;m=?9?QPM9O
^!Pq\?RdNOP`H 9 ik\dPpFP?[O;)p L_NlXOiH ;mN7P ik\lH iP?=M9yu&J
9= 9&= XT;P  # NlrK
|[O;m=M;¢N=9?QiQQMLH ;YX9P?P9S`;E^O=M9@H 9?P?9]lq;`w K R5P?[O;,8;m=M=?PqN
a_=?P`S!;mNO9]LQP?[O;>Pq=?;HGJp Pq=; i`OM[] 
 _ JYP?[O;m=M;;uT9?QrPQiLON_9T LO;
=?PdPP =EPtp 9=EPtpHRi uT9?H ip\H PXdLO\]LQ)P?[`itPV9?Q,i ^`PQ?9y
P?9]l ;c=?;pi\ NdLH5S!;m=Vwe[O;E^`P \?RjN_P`H 9 ik\Z [!iQ=?PdPPQP?[`itP ik=?;
i\?N ;SO= ik9Oc9]N.%iNlXaPM[O;m=?;p Pq=M; O P N7P?9]NdLOPqLQYw»YNO9TqL_;mNO;QrQcPp
P?[_;R\ ik=Nq;QP;m9?Nq;>Njlqik\]LO; Ptp N=P?[O;mN 9?H ^_\<9];QP?[`itP==
9?Q O PqN7P?9]NdLOPqL}QciNlX 9@QciOsP?L!i\]\?RZikN ik\?Nq;SO= i9OpLONlOsPM9<P N Ptp
p P =g 
 _}we[dLQPM[O;m=?;	;suO9?QPrQ5i  
 _ikNlX	 ÷ 
  P|	P=?; ik\NdLH5S!;m=QQ?LlOM[5P?[!iPpPq=#9]N1iYNO;m9?Nq[7S!PqLO=M[OPdPX5 n# pnZú s
Pp n J£=
 ÷ 
  
 ' ø =' JpPq= iN7RP`P?[_;m= ;m9?N ;mN7lqi\]LO; ø =we[O;%^O=M;VO ;VXT9<N}N Xd9?QZO L}QQ?9]P N QM[OP|DQ
P?[`itP 9]N P?[_;GNO;>9@N [7
S!PqLO=M[OPdPX.    n/#  núsmJ=o	9?H ^O\]9];Q	9
=   y ÷Vl\= ÷ y  =  J =s n #'
5= ú }
1=K
|[O;m=M; %9?Q,iN`ik\@R7PM9O 9<N 
 |9?P?[%= i`Xd9]LQ,Ptp O P Njl ;m=N ;mNlO ; iP
\]; iQrP,n"!  we[O9?Q	^O=?Pl ;Q"t`we[O;mNJ}P?[O;E=?;Q?9XdLO;"PM[O;mP =?;Hi^_^O\]9<;YX5P?P5PM[O;,9]N7P?;N = ik\
1l$ nt *(u  	 
1=  

  ÷ 
|[O;m=M; 9?Q i&O 9]=sO \];i=?P LONlX P?[O; P =?9?Nq9]N PtpZ= i`Xd9]LQ'#q
t5! ÷ ú  mJ7Rd9];m\X7Q¯\wB	PqNlXT9@PM9]PqN 79?QGNOP|vXd;m=M9]lq;VX S7R iXOi^PM9]NN iN ik=
NqL}H ;mN7P#Pp$Wi\]\YL;m; n o o`,=M;m\ iP?9]l ;PMPiN`ik\?R]PM9OX7RdN`itH 9O
Q?P LO=ZO ;Q9]N19]N7pPq=H iPM9<P NDP?[O;>Pq=RdJ|[O9OM[#=?;VXdL=O ;Q	9<N3PqLO=FOmitQ?;
P?PLQM9<N}NCPM[O;%BiLlOM[7R QOM[7|i=Pr 9<N_;VT L`i\]9?PR]waOP =$PM[O;  ÷HRitP?=M9 u NOPq=rHGJ\N=  #9?Q i ^!Pq\?RdNOP`H 9 i\ 9]N M|9?PM[GNOP N7
NO;NdiPM9<l ;"O Pd;sO 9];mN7PQYwAPp P \<\]P|DQFPM[`iP\N    o KN      ÷ ~  \N    ! ÷ ~ Qd9]NlO ;gp Pq=ikN]R)HRitP?=?9yu N,JYP?[O;FH PXdLO\]LQ!Pp]PM[O;\ i=rNq;QrP;m9?N ;mN7
lqi\]LO; Pp N 9?Q\]9?H #" z \N  "÷ ~  J7|;Nq;P$` o    ÷ ~  %   ÷ ~   h g& 
 _ 
e[_9@Q9]NO;VT L`i\]9?PR=?;pi`X7QiQiDO PqN=Omipld9@PRE^O=MPq^!;m=PR)p P =   ~ 
\]PN { | ~
 m p ú('t rio  p ú 't   nV_
pPq=VikN7R =M; i\ p ikNlX)'w3A¹pP?[_;19]NO;VT L`ik\]9@PR 9]N nY_` 9?Q-QPM=?9OsP9]N i N_;m9?Nq[7S`P LO=?[_PjPX6Ptpe_ J"P?[_;mN <J J K_}w e[O;*O>iQ?;
|[_;m=?; <J J¹_`/ _#9@QXd9?QZOmik=ZXd;YXqQM9<N=O ;:=9?QNOPqN=Xd;VO =M; iQ 
9]NN=w  C)P?[_;m=|9?Q?; J9yp PM[O;m=M;R;uT9?QrP p _%iN=X' 
_
Q?L=O?[PM[`iPP?[O; ;VT L`ik\]9@PR [OP \X7Q%9]N =M;m\ iPM9<P N  nV_mJ)P?[O;mN N_;VO ;Q 
Q i=M9<\?R;VT L`i\]9?PRi\?Q?P[OP \XQ9<NoP?[O;s9<N7PM;m=?lqik\ p *'iNlX9?QGiOsP?L!i\]\?R i  NO; 9]N P?[O9?Q%9]N7P?;m=Mlqi\w*e[O9?Q%9]N P?LO=MN 9?H5
^_\<9];Q.l.%OE$+9p P =5Q?PH ; =M; i\OiNlXR%ikNlXf 9]N ikN
9]N7P?;>=?lqi\DO P N]P i9]NO9]NN nqJiN=XMP?[O;m=M;sp P =?; ;VT L`i\]9?PR%[OP \X7Qp P =
ik\]\< 
 _<p =?PH P?[O;c8;m=M=?P N7 a_=?PS`;>NO9]LQFP?[_;mPq=M;H iQi\]=?;pi`X7R
XT9@QsO LQrQ?;VXw Qd9]NlO ;: nY n JdNO;VO ;QrQ ik=?9]\?R O: nwa_=?PHP?[O;
itQR7H ^}P?P`PM9O9S`;m[!iplj9]P LO=\` p Pq\]\]P|DQP?[`itP,R o n`w @P|+S!;m9]NNGi =MPjPPEPpN9=mJ 9ypnl¢ $+|9?P?[R  n JP?[_;mN$R
9?Q1i = iP?9]P N`i\NdLH5S!;m=  !+ ikNlXqPM[O;O P NVU LNdiP?;Q {  -[-, ~ l\J. n5 " 7+^# n1i=M;1i\?QMPQ?P \]LP?9]PqN}QPp 9l>J=|[O9O?[MO PqN7PM= iXd9OsPQP?[_;Z8;m=M=?PqN a_=?PS`;mN_9<L}Q¡PM[O;mP =?;HMwce[dLQP?[_;1P NO\?R
^!P`QrQ?9?SO9]\]9?PR5p P =NRE9?Q1n`w@YP|,J 9@QEiN%;>9@N ;mNdlqi\]LO;EPpN nY
ikNlX,ikNOP`PM[O;m=^_=?Pq^!;m=rPR,PpONOP NONO;NdiP?9]l ;H iPM=?9O ;Q8= itQ?Pq\]Pl
npoqo`Jde[:w\w tw t`gQ?[OP|DQ)P?[`itPDP?[O;EPqN_\@R5|iYRw
OmikNqS!; ikN
;>9@N ;mNdlqi\]LO; PpnN=39@Q9|[O;mNdN=]UN nYmJ|[O9OM[*OmikN
[!i^O^!;mN PqN_\@Ra|[O;mNik\<\P?[O;9QP iPM;Q,PpDP?[_;ZikLP?PHRiPMPqN%i=M;
Ã!N`i\J9w ;`w]J  ¤ Ô   ¤ JPq=pJ;VT LO9]lqi\];mN7P?\?Rd   Ô$w e[O9?QO PqNlO \]LlXT;QDP?[O;^_=?PdPpPtpe[O;mPq=M;H tE9]N5P?[O;EK;>=?NOP LO\]\<9=OmiQM;`w
j}i,l«>= «:¬§ 8*e[O;EI%i=-qPlOmitQ?;E=?;VT LO9]=M;Q-PM[O;P?;mNQMPq=
^_=?PXdLlOsPDO P NQPM=?LlOsPM9]PqN Ptp5Qd;VOsPM9]PqN\we[_9@Q Nq9]lq;Q=M9@QM;VitNji9]N
PMPRi \<9]NO;pi=DQR7QrP?;H P?[`itPc9?QVitH ;mN`itSO\];P?PQM9]NNqLO\ ik=?9?PR^`;>=
PMLO=S!iP?9]P N:we[O;5O PqN=Xd9?P?9]PqN Pp	^O=?9?H 9?PM9<ld9?PR#9@QEiNdi9]N ;QrQ?;mN
PM9 i\SOLPE9?PE9@Q)p P =c9]NQrP iN=O ;5Q itP?9?Q Ã`;YXGitQ¡QMPdPqN iQS`PP?[MP?[O;
Isi=X- PlH PXd;m\	iNlX P?[O; ^`itPP?;>=?N iLPMP`H iP?P N ik=?; ^O=?9?H 9y
PM9]lq;`w D ;P i9]\?QP`H 9@PrP?;VX 9<N9P?[_9@Q	iSQrP?= iOsPVw 3e[O9?QFXd9?QZO LQrQ?9]PqN
O PqNlO \]LlXT;Q-PM[O;,^O=MPjPtp5Ptp:e[_;mPq=M;H t}w  
n ;PSQ?;>=?lq;P?[!iPP?[O;DT L`iN7PM9@PM9];Q:N 9<l ;mN,9]N"PM[O;QrP itP?;H ;mN7P
ik=?;; itQ?9]\?R$O PH ^OLP iSO\];`wAN#;sÁ ;YOsP Jp =MP`H P?[O;O?[!i= iOsP?;>=?9?QPM9O
^!Pq\?RdNOPH 9 i\**Ptp N=mJPM[O;qTqL!iN7P?9?P?9];Q9]NdlqP \]lq;VX 9<NoP?[O;
;uT^!;VOsP iPM9<P NZikNlX3lqi=?9 ikNlO ;PtpPM[O;QP itP?;H ;mN7PPpOe[O;mP =?;H t
ik=?;
 J  nV  #/. (. 3. (.10
22222 2 4 0 4 ÷
 nqnY
 J J  nY i#3. } (. 3 } út5
J¹ nY . } (. 3 .10 úf J¹ nY  . } (.10 }. (.10
22222 2 4 0 4 ÷

n ;#;mNlXP?[O9?Q"QM;VOsPM9<P N|9?P?[ iS_=?9];sp-Xd9?QZO LQrQ?9]PqNQM[OP|9]NN
[_P| PM[O;qxZXT;Nq;mN_;m= itP?;{qOmitQ?;Q 9<N
|[O9OM[.N nY	9@Q NOP`P^_=?9?H5
9?PM9<l ;Gi=M;CQrP?9]\]\c=M;VXdLlO 9?SO\];PMP2P?[_; OmitQ?;M|[O;mN6e[O;mP =?;Hht
ik^O^O\]9];QVw4ii§¬ Fk!¹d !  !h¨)*e[O;Ã`=rQP^O=MPq^!;m=PR
|	;V[!iplq;cL}Q?;VX 9?QP?[O;
9]=M=?;VXdL=O 9?SO9]\<9?PR PpN nVwYAP¡H ; iN}QDP?[`itPDp =MP`H iN7R
QP itP?;#Pp
PM[O;1ikLP?PHRiPMPqNJdiN7RPP?[O;m=)QP iP?;9OmiN
S!;,=?; iOM[O;VXw	AN
P?[O;
N_PqN7Plq;m=M\ i^O^O9]NN5OmitQ?;qJPM[O9?Q^O=?P ^`;>=PR%9?QDP?=MLO;#;sulO ;m^PE^!P`Q
QM9?SO\?R9p Pq=P?[O;)QP i=PDQrP itP?;qJ}Q?9]NlO ;,iYp¹P?;m=iÃ!N`i\QrP iPM;E; i`OM[ Pp

P?[_;$QrP iPM;Qp P \]\<P|9]NN9P?[_;$QrP i=rPQP itP?;5OmiNMS!;1=M; i`OM[O;VXw1AN
P?[_; Plq;>=?\ i^O^_9<N}N O>iQ?; JP?[O; ^O=?P ^`;m=rPR 9?Q1NOPP"P?=MLO; 9]NN ;mN7
;m= i\J`S_LPQM9]NlO ;P?[O;)Nq;mN_;m= itP?9]NNp LONlOsPM9]PqNw	 
1=XTPj;QNOP`P
Xd;m^!;mNlX PqN2PM[O;OM[OP 9O ; Pp ikLP?PHRitP?PqN=?;YO P`N NO9?m9]NN  ¤ Ô#J
|	;¡OmikNRiQrQ?LH ;-PM[`iPP?[O;EiLPMP`H iP?P N19?QH 9]NO9?H i\} [`itQPM[O;
H 9]NO9?H#LH6NjL}H5S`;m=PpQrP itP?;QsmJOiN=X5P?[_;mNPM[O;E^O=?P ^`;m=rPR5S`;
O PH ;QPM=?LO;i pzP?;>=5iVÃ`NO9?PM;5NdLH5S!;m= PtpQrP?;m^}QS7REiN,i=rNqLH ;mN7P
|	;P`H 9?P 9]N9P?[O9?QitSQPM= i`OPVwe[dLQ9]N9S`PP?[5OmiQM;Q JENl9?Q;m9y
P?[_;m=9]=?=?;YXdLlO 9?SO\];cP = XT;VO P`H ^`PQ?;QiQ   3 	 |[O;>=?;¢a"l9?Q 9]=?=M;VXdLlO 9@S_\<; iN=X 9?POmikN S!; OM[O;YOX- ;VX P?[`itPPM[O;%\ i=rNq;QrP
;m9?Nq;>Njlqik\]LO; i=M9@QM;Qp =?PH P?[_; aDSO\]PO-qp P =: N_; i= n`w AP19?Q
P?[dLQDQML7O 9];mN7P-PMP O PqNQM9XT;m=-PM[O;,9]=?=M;VXdLlO 9?SO\];"OmitQ?;`w
i!  !zh&! = !¹hs¨)*n [O;mN N=9?QENOP`P ^O=?9?H 9@PM9]lq;qJ}P?[O;m=M;9?QViN
9]N7P?;N ;m= o / Q?L=O?[PM[`iP^N  lY9@QE^O=M9?H 9?P?9]lq;we[dLQEPqLO=P?[_;mPq=M;H ik^O^O\]9];Q-PMP ; iO?[PpP?[O;#lqi=M9 itSO\];Q   -  O P LON7P?9]NN
P?[_;cNdLH5S!;m=PpHRitPZOM[O;QPtp:P?[O; =?;N LO\ i=	;suO^O=?;QQ?9]P N£Ô69]N i
P?;uP	Pp \];mNNP?[ )ØNú *=p P = *g _ " /#n`we[O;mNJ7PM[O;DP?[O;
Pq=M;H QPM9]\<\[OPq\X7Q PqNlO ; Ø9?Q=?;QP?=M9OsP?;VX P?P ikN]RqO P NNq=MLO;mNlO ;
O \ iQrQDH PXdLO\]P:w

 '^(D7]Mn Mw(}:MnaNM-=VM-
C NlO ;iSO9]lqi=M9 itP?;Nq;>NO;m= itP?9]NN<p LONlOsPM9]PqNEPpO^O=MP`S`itSO9]\<9?PM9<;Q [`iQ
S!;m;mN P`SP i9]NO;VX ;suO^O\]9O 9?P?\?RjJtQ?;ml ;m= ik\ Pq^!;m= itP?9]PqNQDOmikNS!;V^!;m= 
p P =H ;YX;sO 9];mN7PM\@R5PMP=?;PM=?9];ml ;,9]N7p Pq=rHRitP?9]PqN:w
a9<=rQPpJ2Xd9ÂÁ ;>=?;mN7P?9 itP?9]NN|9?P?[*=?;QM^`;YOsP PMP *iNlX Q?;P 
P?9]NN'i n
Rd9];m\X7Q L_NO9]lqi=?9 itP?;N ;mNO;m= iPM9<N}Np LON=OsP?9]PqN}Q9p Pq=
P?[_;qH PH ;mN7PQ3Pp¡PM[O;CXd9?QrP?=?9?SOL}P?9]PqN iQ;suO^O\ i9]NO;YX9]N Qd;VOZ
P?9]P NRtwK RO PqNQrP?=?L=OsP?9]PqNJP?[_;Q?;"N ;mNO;m= iPM9<N}N9p LONlOsPM9]PqNQcik=?;
i\?QMP1= iP?9]P N`i\w
  gc  t [&) (55) 6$
e[O;9p P \]\<P|9]NN#9?Q"O \ iQQM9Omi\ikNlXMOmiNS!;9p PqL_NlX 9]N2Q+ NjL}P?[
n oOnYw
c C=«li!¹h"% D «§*k!z§+h¡§ hYijlkh&!¹«KI&*
ANO^OL}PV~ i= iPM9]PqN`ik\Fp L_NlOsP?9]P N&2
`U	9
`Z!9
`iN=XiN
9]N7P?;N ;m=`Øw
C LP?^_LPV~f    
   2
`
O P`H ^OLPM;VX 9]N û  \]P`NØ i=M9@PM[7
H ;P?9OP ^`;m= iPM9<P NQVw
n`wHuP?= i`OsPaP?[O;qO Pd;sO 9<;>N]P Pp
  9]NM9
`2
. 	 
`>J
|[O9OM[CRd9];m\X7Q,i \<9]NO;pi=,=M;VO LO=M=?;mNlO ;|9?PM[ O P NQP iN7P$O Pd;sp 
ÃO 9];mN7PQap P =PM[O;CQM;VT LO;mNlO ;'  w e[O;%P =ZXd;>= / Ptp$P?[O9?Q
=?;VO LO=?=M;mNlO ;#9?QDP?[O;$XT;Nq=M;m;,Pp5w
twW;|=?9?P?;"PM[O9?Q=?;VO LO=?=M;mNlO ; itQci#\<9]NO;pi=	=?;VO L_=?=?;>NlO ;PpP =
Xd;m= n#=M;m\ iP?9]NN
PM[O; l ;VOsP?P =gR  "  y   ÷ P?P  y ÷ S7R  ia  y ÷ |[_;m=?;a 9?QciO PqNQrP iN7P /  /HRitP?=?9yu:w
\w»DQM;$SO9]N`ik=R ^`P|	;m=?9]NNaP?P
O P`H ^OLP?;P?[O;#^`P|	;m= Ppa 9<Ng]qa  y   we[O9?QP ^`;>= iPM9]PqN 9?Q9?H ^_\<;H ;mN7P?;YX,9]NPM[O;1I%ik^O\];c^`iO-qiNq;
I6A@TZ2 QOi\]l7R  ,!9?HaH ;m=rHRipNON n o o]wS-Q1ikNG;u_itH ^O\];qJa9?N=w5n5Xd9?QM^O\ iYR]QPM[O; ^O=MP`S`itSO9]\]9@PR
PM[`iP
P?[_;%^`iPrP?;m=MN ScB	S-JEScB POO LO=rQR;u_iOsP?\?RoP|9O ;%9]N iMPM;suP
Plq;>=:P?[_;i\]^O[`itS`;P  S#J BEJ J J e iNjik9]NQPPM[O;\];mN}N`P?[Ø#PtpPM[O;
P?;uPYw e[_;^O=?PS`iSO9]\]9?P?9];Q,iQrQ?9?NqN_;VXMP?P ; iO?[ Ptp PM[O;\];PPM;m=Q
i=M;DP i-q;mN9p =MP`H iEld9<= i\`DE@YS - nV]we[O;DQM[`i^!;cPtpPM[O;
O LO=Mlq;E9?QPRd^O9Omik\ Pp:PM[`iP	;suO^`;YOsP?;VXs9]NPM[O;cNOP N7?iQR7H ^P?PP?9O
=?;Nq9?H ;`w
0
0.05
0.1
0.15
0.2
0.25
2000 6000 10000 14000 18000
a9?NqL_=?; n`~E8=?PS`iSO9]\]9?PR PpP|	P POO L_=?=?;>NlO ;QPtp ScB	S-JEScB
9]N%iP?;suPcPtp5\];mNNP?[ LO^
P?P t_OJ _`__
  RQ	 )
S)QR7H ^}P?P`PM9OsQPp"P?[_;CO Pd;sO 9];mN7PQ Ptp3i= iPM9<P N`i\pLONlOsPM9<P N
O>iN
S`;3P`SP i9]NO;VX
Xd9]=?;YOsP?\?R7w5Qd9]NlO ;"P?[O;E=M;VO LO=M=?;mNlO ;5Q iPM9?Q Ã`;VX
S7RPM[O;O Pd;sO 9<;>N]PrQ9?Q1\]9]NO; ik="|9?P?[*O PqNQrP iN7P5O Pd;sO 9];mN7PQpJ
iaQMPq\]LP?9]P NCOmiNMS!;9p PqLON=X%9]NqPM[O;9p Pq=rH PpciN%;uT^!PqN_;mN7P?9 i\
^!Pq\?RdNOPH 9 i\~     ÷ ñØZ  ÷ ú ù=ùkù ú   ñØZ     n t|[_;m=?;qPM[O;w -  Qi=M; =?PdP`PrQPp-P?[_;R^!Pq\?RdNOPH 9 i\ 
1 9 n!5

ikNlXP?[O;  -  Q:ik=?;	^`P \?RjN_P`H 9 ik\@QYwOS NZitQR7H ^PMP`PM9O:;suO^O=?;QrQ?9]PqNpPq\]\]P|DQ9p =?PHvQ?Pq=rP?9]NNoP?[O;R -  QS7R Xd;VO =M; iQM9]NN H PXdL_\<L}QVw
n [O;mN"PM[O;Xd;N =?;m;	Pp  9?Q \ i=N ;qJm9?P9@Q ^!P`QrQ?9?SO\];P?PEiplqPq9XY^`i=rP
Ptp"P?[O;CO P`H ^_LP itP?9]PqNJPM[O9?Q 9?QXd;QsO =?9?S!;VX 9<NJEPqLO=sXdPqN 
Q_i\]l7R%n oqo^`we[O;E9XT; i#9?QDP?P9?Q?P \ itP?; PqNO\?R5P?[_P`Q?;3;m\];H ;mN7PrQ
PtpPM[O;E^`i=rP?9 i\=p = i`OsPM9]PqNXT;VO P`H ^`PQ?9?P?9]P N|[O9OM[ 9]NdlqP \<l ;DP?[O;
\ ik=Nq;QPn -  QVw
HFT L`itP?9]PqNo npt`E;uT^_\ ik9]NQP?[O; 9@H ^`P =P iN7PcNdLH ;m=?9Omik\9]N7
QrP itSO9]\<9?PR Pp5P?[_;2O P`H ^OLP itP?9]PqN&|[O;>N P?[O; \ i=rNq;QrP ;m9?Nq;mN7
lqik\]LO;%Pp9P?[O;MHRitP?=?9yu¯O P =?=?;Q?^!PqNlXd9]NN&PMP*PM[O;\ ik=N ;QPS=
9?Q,n J7|[O9O?[ e[O;>Pq=?;H t9QM[OP|DQDP?P5S!;P?[O;$O>iQ?;39<N i^O^_\<9Omi 
PM9]PqNQY~9ypFP?[O;,^_=?P`S!iSO9]\]9?P?9];Q	PpFP?[O;P?= ikNQ?9?PM9<P NQ¡XTPNOP`PciXX
L_^u;u_iOsP?\?RPMP nqJFPM[O9?Q1;>=?=?P = 9?Q9HRiN NO9ÂÃ`;VX;suO^!PqNO;>N]PM9 i\]\?R
|[_;mNO PH ^OL}P?9]NNH PH ;mN7PQp P =\ i=rNq;clqik\]LO;QPtpØwe[O9?Q9?Q
ikNOP`PM[O;m=)H P`PM9]lqiP?9]P N"p P =LQ?9]NNO P`H ^_LP?;m=cik\?Nq;SO= i,9]N
Q?L=O?[
ik^O^O\]9OmiPM9]PqNQpJOiNlX Jd9]NlXT;m;VX J_NjL}H ;m=M9O>i\=QP itSO9]\]9@PR^_=?P`S_\<;HQ
^_=?P`S_\<;HQ1ik=?; ;mNlO P LON7P?;m=M;VX&S7R2O P \<\]; itNqLO;Q$|	Pq=-j9]NN|9@PM[
O PqNdlq;mN7PM9<P N`i\ ^_=?P`N = itHH 9]NN \ iNN L`iN ;QVw
e[O;Q?P \]LP?9]PqN3Pp`\]9]NO; ik=:QR7QrP?;HaQ59?QP?[O;S`PPPM\<;>NO;VO-1Ptp`PqL_=
ik\?NqPq=M9?P?[H 9OOM[`ik9<NwAN9P?[O;DQM^`;YO 9 i\lOmitQ?;)|[O;mN#PqNO;9?Q9]N]PM;m=
;QP?;YXPqN_\@R39<N#;suO^!;VOsP itP?9]PqN ikNlX3lqi=?9 ikNlO ;	PpP?[O;NdLH5S!;m=Pp
POO LO=?=M;mNlO ;Q#Ppi^`itPP?;>=?NJ!9?Pc9?Qc^!P`QrQ?9?SO\];"PMPQ ipl ;"P?9?H ;¡S7R
O P`H ^_LP?9]NN PqN_\@RMP?[_;R\]POmik\S!;m[`ipld9]PqLO=3Pp-P?[_;N ;mNO;m= iPM9<N}N
pLONlOsPM9<P N:w#e[O;5SO9]lqi=M9 iP?;QR7QPM;Hv #t
N=Lúi7W_
p=?P`H ¯`9?QFQ itP?9?Q Ã!;VXa|[O;mNS] n)S7R  n51
`  7<! n#¡
w
U&;PPM9]NNSa  n^#t
Nl3iNlXMXd9ÂÁ ;>=?;mN7P?9 itP?9]NN
P?[O;5QrR7QP?;H

Rd9];m\X7Q i#N_;| QrR7QP?;Hp P =PM[O;"N ;mNO;m= iP?9]NNp LON=OsP?9]PqN}QPpPM[O;
;suO^!;VOsP itP?9]PqN}QV~a" nM
 * *   nM
ú * a*   n51
`   n51
`_   nY\`e[O;HRitP?=M9 ua S!;m9]NNPpXT;Nq=M;m; n 9<N 
_JdPqNO;E[`itQa nM
a  úfa ÷  n #t
ciN=X . . 3  nM
17w  #  t n#t
`wEe[O;LON)-dNOP|N lq;VOsPMPq= . . 3  nM
OmikN S!;G;uT^!iNlXd;YX \]POmi\]\?R iQ   n/#%
 y  ú. ÷  n&#w
` y ÷)ú.  ú^û  n&#w
`wHuP?= i`OsPM9]NNO Pd;sO 9];mN7PrQcPp^`P|	;m=rQcPp n/#'
`	9]N nV\Rd9<;>\XQa    _ a   ÷ ú'a ÷   ú    _a    úda ÷  ÷ #    _ 
e[O;Ã!=QPE;VT L`itP?9]PqNs9@QDQMPq\]lq;YX
S7Rw]¢$75p P =-QMP`H ;"O P N7
QP iN7Pw5QdP \]lj9]NN)P?[O;Q?;YO PqNlX#P NO; p Pq=%ikNlXP?[_;lq;VOsPMPq=  ÷Rd9];m\X7QiNlX. ÷ LO^P?PRi5O PqNQrP iN7PHLO\?P?9]^O\];Ptp=w	e[O;O P NQP iN7P9?QP`S}P i9]NO;YX"S7R9Q?Pq\]ld9]NN-PM[O;-PM[O9]=ZX3;VT L`iPM9]PqN:we[O;
Q itH ;E^O=MPO ;QQ,i^_^O\]9<;QDP?P5P?[_;"Nq;mN_;m= itP?9]NN5pLONlOsPM9<P N PpFQ?;VOZ
PqN=XH PH ;mN7PQ iYp¹P?;m=Xd9ÂÁ ;m=M;mN7P?9 iPM9]NN"`P|9O ;|9?P?[E=?;Q?^!;VOsP
P?P JdLQM9<N}N"p P =LON)-dNOP|N
P?[_;¡PM=?LON=OmiPM;VX ;suO^`ikNQ?9]PqN
*  *    n51
`   n/#R
`  ú  ÷ n/#'
`  ú  n/#'
 ú©û9 nV 
n ;qN 9<l ;GP NO\?R&P?[O; i\?NqP =?9?P?[}H p P =
P?[O;;suO^`;YOsP itP?9]PqNJPM[O;
lqi=M9 iNlO ;E9?QQ?9?H 9]\ i=Yw
c C=«li!¹h"%	Dscf¨ 'hV«=h&!¯k
  'F§kthVjh&!¹«KI&*
ANO^OL}PV~P?[O;oSO9]lqi=M9 itP?;MQR7QPM;H .# 
N= ú 7  _
p =MP`H `w
C LP?^_LPV~£Ã`=QrP5P|PMP?;m=rHQPtp¡P?[_; itQR7H ^}P?P`PM9O5S!;m[`ipld9]PqLO=
PpFPM[O;,;suO^!;VOsP itP?9]PqNPpP?[O;#NdLH5S!;m=PtpPOO LO=?=M;mNlO ;Q1PtpgPM[O;
O P =?=?;Q?^!PqNlXd9]NN =?;N LO\ i=;suO^O=M;QQM9]PqN:w
n`wOU ;Pna ÷  N nYmJEa   # N nV>J    # . . 3  nVwtw QdPq\]l ;¡PM[O;9QR7QPM;HUa   ÷ ú 7  #   w e[O9?Q-Rd9];m\X7QVilqi\]LO;<p Pq=ikNlX i,\]9]NO; ÷ ú 7ap Pq=/ ÷ w\wQdPq\]lq;5PM[O;
QR7QPM;H a¢K  ú 7'  ^#fa ÷  ÷ p Pq=Fwe[O;E;suO^`;YOsP itP?9]PqN%9?QiQrR]H ^P?PP?9Omik\<\?R
cØ°úW# p ú§û9?a  
p Pq=Q?P`H ;]a  n iNlX p PM[O;qO PdPq=ZXT9<N!iP?; Pp¢ ÷ O P =?=?;Q?^!PqNlXT9<N}N$PMP5P?[O;QP i=rP-QP iPM;,PpP?[O;,iL}P?P`H iPMPqN:w
Sc\?NqP =?9?P?[}H o =?;VXdL=O ;Q"PM[O; O P`H ^_LP itP?9]PqN PpiQR7H ^P?PP?9O
;suO^!;VOsP itP?9]PqNaP?P"PM[O;-QMPq\]LPM9<P N1Ptp&i¡p ;| \]9<N_; i=FQrR7QP?;HQF|9?P?[
O P NQP iN7P;>N]PM=?9];Q	9]NQPM; i`X Pp PqNO; \<9]NO;pi=FQrR]QrP?;H|9@PM[^`P \?R`
NOPH 9 i\ ;mN7PM=?9];QVw#e[O9?QE\]; i`XQ¡PMPRiaQ?9?N NO9ÂÃOmiN7P)Q?^!;m;VXLO^ Pp
P?[_;-O P`H ^OLP itP?9]PqNwI Pq=M;mPlq;>= J|9@PM[ XTLO;-Omi=M;qJP?[O;)QR7QPM;HQ
O P LO\XqS!;5Q?P \<l ;VXLQM9<N}N!PjiPM9]NN^`P 9]N]PEi=M9@PM[H ;P?9Owa e[O9?Q
\ iQrPc9?H ^O=MPlq;H ;mN7PF|9]\]\:S!;"P?;QrP?;VX9]N
P?[_;"p L}P?LO=M;`P?[_;$O LO= 
=?;>N]P9?H ^_\<;H ;mN7P itP?9]PqN=M;m\]9];QPqN"Q iYp ;	= itP?9]PqN`ik\jik=?9?P?[H ;P?9OsQYw 
S-QO>iNS!;-QM;m;mNep =?PH  n tiENO9O ;<p ; iPMLO=?; Pp:PM[O;c;suO^`ikN7
Q?9]P N1Ptp:P?[O;;suO^!;VOsP iP?9]P NP?PP|	P"P?;>=HQ9?QFPM[`iPFPM[O;=?;HRi9]N7
Xd;m= 9?Q;suO^!PqNO;>N]PM9 i\]\?R5QHRik\]\¯w
 À 	 _`O 	 M VM
e[O;
P?[O;>Pq=R LON=Xd;m=?\?Rd9]NN2PM[O;%^O=M;Q?;>N]P ^`ik^`;>= [`itQS!;m;mN
9?H ^O\];H ;mN7P?;VX ^O=?9]NlO 9]^`ik\]\@R itQ iO P \<\];VOP?9]PqN Ptp =MPqLPM9<N_;Q
9]N P?[O; I%ik^O\]; O P`H ^_LP?;m=ik\?Nq;SO= i QrR7QP?;HCw B	LO=M=?;mN7P?\?RdJ
P NO\?R5P?[O;,K;m=?N_PqLO\]\]9:H PXT;m\ ikNlX5PM[O;,NOP N7Plq;m=M\ ik^O^O9]NN$O>iQ?;
[!iplq;9S`;m;>NG9?H ^_\<;H ;mN7P?;YXwe[O;#9?H ^O\];H ;mN7P iPM9]PN 9?Q-S`itQ?;VX
H i9]NO\?R,P NP?[_;c^`iOX-qitNq; 57<6G"jZH@T5"j ¯XT;mlq;m\]P ^`;VX itPANO=M9 iikNlX iCO P`H ^!PqN_;mN7PPp¡PM[O;%I%i^_\<; W9w bQP iNlX_i=ZX&Xd9?QrP?=?9?S7
L}P?9]PqNlaXd;ml P`P?;YX PMP2Nq;>NO;m= ik\"HRikNO9]^OLO\ iPM9]PqNQ,Ptp O PH5SO9]N`iY
PMPq=M9 ik\DQ?^!;VO 9ÂÃOmitP?9]PqN}Q ikNlXoNq;mN_;m= itP?9]NNpLONlOsPM9<P NQVw»DQM;%9?Q
ik\?Q?P5HRiXd;cPtpFP?[O;$O P`H ^!iNO9]PqN I%i^_\<;E\]9?SO= ik=R IZA@T62 |[O9OM[^_=?Pld9Xd;Qlqik=?9]PqLQ^O=?PO ;VXTLO=?;QpPq=FXd; ik\<9]NN|9?P?[5N ;mNO;m= iPM9<N}N
pLONlOsPM9<P NQ iN=X =?;YO LO=?=M;mNlO ;YQVw6S)S`P LP%nqnY_`_s\<9]NO;Q1Ptp Xd;VXT9 
O>iP?;YX I%i^_\<;s=?PqL}P?9]NO;Q [`iplq;
S!;m;mN Xd;mlq;>\<P ^`;YX&S7RPqN_;%Pp
L}Q8w5@w  PqNP?P ^ Pp 587<6G"j6H@T5Ej ikNlX I6A8T62 J9<N=O \]LlXd9]NNi#N_;| I%i^_\<; p LONlOsPM9]PqN N`iH ;VX H;:"I;:8/ |[_9OM[%;Á ;VOPQP?[O;O PqNdlq;m=rQ?9]PqN Pp=?;N LO\ i=	;suO^O=?;QrQ?9]PqN}Q-Xd;QZO =?9?SO9]NN5H PP?9ypzQ9]N7P?P
XT;P?;m=rH 9]NO9?QPM9OÃ!NO9?P?;,iLPMP`H iP iVw
e[O9?Q#= iY| ikN`i\?R7Q?9?Q5OM[`i9]N*XTPj;QNOP`P#9]NlO \]LlXd; Pq^PM9@H 9? iY
PM9]PqNQEiNlXs9?Pc[`itQ-S!;m;mNiQrQ?;H5S_\<;YX|9?PM[qP?[O;9Q?P \];1^OL_=?^!P`Q?;
Ptp"P?;QrP?9]NN2PM[O;MH ;PM[OPXdPq\]P`NRC|	;%^O=MPq^!P`QM;`w AP [!iQS!;m;mN
PM;QPM;VX PqN iO P \]\<;YOsP?9]PqN Pp nqn nVs^`iPrP?;m=MNQqXd;QZO =?9?S`;YX S!;s
\]P| ikNlXo|[OP`QM; ^O=?PO ;QrQ?9]NNoP?PdP8-itS`P LP%nV_s[OPqL_=Q5|[O;mN
XT9@QrP?=M9@S_LP?;VX Pl ;m=VnY_|	Pq=X-7QrP iPM9]PqNQYwe[O;¡O PH ^OL}P iPM9]PqNNO;s
O ;QQM9@P iPM;QVikNRiplq;>= iN ;cPtp^"H 9<NdLPM;Q^!;m=	^`iPrP?;m=MNJSOL}PPM[O9?Q
ipl ;m= itNq; 9@Q9Xd=?9]lq;>NLO^oS]R iap ;| lq;m=rR2O P`H ^O\];suG^`itPPM;m=?NQYw
ANepi`OP JgÄ(>)Æ`ÕcÆsÏJÉË^ÓQ×NÄ(>)ÆÆsÇ8ÆsÎÌ@ÄJÓ"ËÄÕ ÆÍ-.ÍÓ"Ë)Ñ ,Y
ÍkÆzÎÒ
ÓËUÏ=ÍKC
e[O;>=?; i=M;5P|P
H i9]N
QP?;>^Q19]NMP?[O;O P`H ^_LP itP?9]PqN:~)O PqN7
QrP?=MLlOsP?9]P NuPtp-P?[O;%ikLP?PHRiPMPqN iNlXiQrR]H ^P?PP?9O9O P`H ^OLP i 
PM9]PqNPp ;suO^!;VOsP itP?9]PqN iNlX#lqik=?9 iN=O ;`wU ;PÔ&S!;-P?[_;c^`itPP?;>=?NJ
 P?[O;óÃ`NO9?P?;cikLP?PHRiPMPqNJikNlXN&P?[O;cik=?9?P?[H ;P?9OO P`H ^O\];su7
9?PR PpDP?[_;1LON=Xd;m=?\?Rd9]NN \]9<N_; i=Ei\?Nq;S_= i ik\?NqPq=M9?P?[HaQVw e[O;mNJ
PM[O;"N ;mNO;m= i\:S!PqL_NlX7Qciplqi9]\ iS_\<;cik=?;`~
' Ô ' o '  ' o t! "#  Nt«û9;'  '  \  n7
itQ,=?;Q?LO\?PQ p =?PH P?[_;^O=?;mld9]PqL}Q¡QM;VOsPM9<P NQVwQT9@>;Q,Pp`Ô ikNlX
 i=M;¡Xd;Ã`NO;VX%itQNdLH5S!;m=PtpQrP iPM;QPp:PM[O;"O Pq=M=?;QM^`P NlXd9]NN
@ a S Pq=cDEa S$w e[dLQpJPM[O;"Xd=?9]ld9]NN,^`ik= iH ;P?;>=9?Q '  'diNlX&J
;>lq;mN7P?L!i\]\?RjJ=P?[_;O P`H ^OLP itP?9]PqN!i\]\?R9<N7PM;mNQ?9]l ;^O[`iQM;19?Q"XdLO;
PMP\]9<N_; i=i\?Nq;SO= i}w
AN ^_= i`OP?9O ;qJ)P?[O;LO^O^!;m=
S!PqLONlXQq n ]eP?[`itPRi=M;G;uT^!P
N_;mN7P?9 i\i^_^`; ik="P?P
S!;£ÆÇ=ÄñÊsÆÕcÆÑ , ^!;QrQ?9?H 9?QPM9Ow1Q7P iPM9@QrP?9Omik\
ikN`i\?R7Q?9?Q	PpP?[O;nqn nV3;suO^`;>=?9?H ;mN7PrQ9<N=Xd9OmiPM;QDP?[`itPPM[O;,iL7
PMP`H iP?P N 9?Q-O P NQPM=?LlOsPM;VXs9<N
PM9@H ;DQ?\]9?Nq[7P?\?R5|	Pq=rQ?;"PM[`iN \]9]N7
;pi=#9<N3'  'iNlX P?[`itP0'  '9?Q1i\?H PQP,i\?|iYR7Q¡S!;P|	;m;mN ' Ô '
ikNlX1' Ô '  w3e[O;5P?9?H ;P i"- ;mNMS]RP?[O;5QM;VO PqN=XMQP?;>^S`;m[!iplq;Q=MPqLN [O\?R"TqL!i`Xd= iP?9Omik\]\@R 9]N°û9'  '  mJt|[O9O?[5Xd;H PqNQrP?= iP?;Q
PM[`iPP?[O;aQ?^`ik=Q?;>NO;QQ PpDP?[O;aQR7QPM;H 9?Q,^O=MPq^!;m=?\?R[`iN=Xd\];VX
S7R P LO=1^_=?P`N = itHCw aOP =$H P`QrP,Pp-PM[O; ^`iPrP?;m=MNQ JP?[_;RPl ;m=
ik\]\5x?^O= iN`H iPM9O{CO P`H ^O\];suO9?PR N y=8r P?[dLQ \]9<;Q5Q?P`H ;|[O;m=M;ik=?P LONlX' Ô '  Pq= ' Ô ' 9¹Q?;m;1a9?NqL_=?;,t`w
$ %'&`_ w(}	 M :rM
n ;3NOP| Xd9?QZO L}QQ,i5QrHRi\]\OmiH ^`i9?NqN Pp;suO^!;m=?9?H ;>N]PrQ"O PqN7
XTLlOsP?;YX%P N:¢£¤¥
H PP?9ypzQ	9<N7PM;mNlXd;VX P?PPM;QP)P?[O;9Q?P LONlX
N_;QQEPpFPM[O;$H ;P?[_PXTPq\]P`N 9O>i\`ik^O^O=?Pdi`OM[%PtpgPM[O9?Qc^`ik^`;>=Vwc@YP
9?HaH ;VXd9 itP?;-S_9<P \]P`Nq9Omik\`=M;m\];mlqiN=O ;9?Qc9?H ^O\]9];VXwDW iP?[_;m= J!PqL_=
( nsxsnst"uª@p6ZvuQnzry*)+-,.0/213240)51
vt@768249vqQncvskv|v"|}n
vuwuQ@n	;:<112=?>A@@BDC26<+FEHGI93JGKBEL823<@DCMGI.3<B-3JGDND/@d
8nV{ªy=u3.
rQp6nsxPOZxp@qQy"xzns@8qQnsrvqQnuQy6ny=8t@ª@t8@nzq .f}nzqQqQn&}xzy"RQns{ªn2S r
@yk{npZvkn=EvuT:<112=?>A@@2UUUELV2W8XELVN@21-.RGD@I=0N2+-=0CDN@K9RGD)2+2VYN-,0N
o
0
2
4
6
8
1 2 3 4
   
    -
0
2
4
6
8
2 3 4 5 6 7
a9?NqLO=M; t}~e[O;"O Pq=M=?;m\ itP?9]PqNQDS!;P|	;m;mN5' Ô ' ,'  ' \];spzPsiNlX'  ' jN y=8r =?9?Nq[7Ps	9<N \]P`Njik=?9?P?[}H 9OFQsOmi\];QYw
i9?H69?QP?P¡OM[O;YOX-|[O;P?[O;m=PM[O;lqik=?9]PqL}Q:TqL!iN7P?9?P?9];Q:O P`H ^_LP?;VX
XdP ik^O^`;pi=DP?P[!iplq;-QrP itP?9?QPM9O>i\=M;m\];mlqiN=O ;`w
e[O;
SO9]Pq\]P`N 9Omi\FP i=rNq;P
XOiP iS`itQ?;qJP?[_;*xrP?;suPr{`J	9?Q$SOL_9<\?P
p =MP`HP?[O;
O PqN}Q?;mNQMLQQM;VT LO;mNlO ;Q Ptp-P?[O;aHLO\?P?9y ik\]9 NqN}H;mN7PQ
Pp)
	lw,e[_9@QXOiP iS`itQ?;#[`iQ"^}w b9H 9]\]\]9<PN ^`PQ?9y
P?9]P NQ J!; iO?[sPOO LO^O9];VXS7R P NO;,Ptpt_ itH 9]NOPi`O 9X7QpJlQMPPM[`iP
9?P9?Q1\]PqN}NG;mN_PqLN [ P?P^O=?Pld9Xd;
HRitPZOM[O;Q9pPq=#= i=M;qH PP?9ypzQYw
D 9?QZOmik=ZXd9]NN1i¡p ;| H P`P?9ypzQO PqN}QP?= i9]NO;VXaPMP,POO LO=citPFP?[O;)S`;
Nq9]NON_9<N}N%Pq= itP5P?[O; ;mNlXPtp3iQ?;YTqL_;mNlO ;oiT LO;QrP?9]PqN&PM[`iP
|	;¡XdP#NOP`Pi`X}Xd=?;QrQc[O;>=?;V	\]; ipl ;QVnpt`^_ELONlO P NQPM= ik9<N_;VX
H Pt
P?9ypzQYwaOP =1nqn nV#PtpgPM[O;QM;$H P`P?9ypzQ)itS`P LP¡` PpFP?[_;"P?PP i\
PqL_=9@H ^O\];H;mN7P itP?9]PqNs^O=?PXdLlO ;QqO P`H ^O\];P?;=M;Q?LO\?PrQVw&n 9?P?[
P?[_; O LO=?=M;mN7P-P?9?H ;sP LP^`ik= itH ;PM;m= J7PM[O;E\ ik=N ;QPcikLP?PHRiPMPqN
P?=M; iPM;VX[`itQVo7^5QrP iPM;QVw3APc9?QcP NCPM[O9?Q-QM;PEPpVn nqnVeH PP?9ypzQ
P?[!iPPqL_=;suO^`;m=M9?H ;mN7PQ[!iplq;S`;>;mNCO P NlXdLlOsPM;VXw
aOP =; iO?[aH PP?9yp J|	;c[`ipl ;-O P`H ^OLPM;VX;su`iOsP?\?R5P?[_;"zPM[O;mPt
=?;P?9Omi\cÆÇzÈ)ÆsÎsÄXÉ=ÄJÓ"Ë ikNlX¡ÍsÄXÉ"ËUÏ@É"ÊzÏÏ8Æ\VJÉEÄ¯3Ó"ËRbPpPM[O;
QP iPM9@QrP?9OsQ PpNdLH5S`;>=PtpgH iPsO?[_;QVwe[O;3\<;PP?;>=Dp =M;VT LO;mNlO 9];Q
P?[!iP|;	LQM;9<N9P?[_;DHRiPM[O;H iP?9Omik\qiNlX P?[O;-O PH ^OL}P iPM9]PqN`ik\
H PXd;>\qi=?; P?[O;;H ^O9]=?9Omik\p=?;VT LO;mN=O 9];Q9]NP?[O;X_iP itS`iQM;qJiNlX
P?[_; T L`ikN7P?9?P?9];Q]1bRik=?;"Xd;PM;m=H 9]NO;VX5S7R5PM[O;"O P`H ^OLP?;>= ik\ 
Nq;SO= i
PMPdPq\?QEPpDP?[O; ^O=?;mld9]PqL}Q"Q?;VOP?9]PqN:~|;L}Q?;Rik\]\PM[O;9]N7
p P =HRitP?9]PqN
O P`H 9]NN"p=?P`H P?[_;1^!Pq\];1itP1nqJ=|[O9OM[qRd9];m\X7Q-PM[O;
Ã`=rQPP|	PP?;>=HQPtp"P?[O;GitQR7H ^}P?P`PM9O5S!;m[`ipld9]PqLO= itQ5Nq9]lq;mN
S7R e[O;mP =?;H t}wGHiOM[*T L`iN7PM9@PR]1b9@Q9P?[_;mN*O PH ^`ik=?;VX
P?PP?[O;O Pq=M=?;QM^`P NlXd9]NN#NjL}H5S`;m=PpP`S}Q?;m=Mlq;VXeHRiPsOM[O;QDi\?Q?P
Omik\<\];VX3P`S}Q?;m=MlqiSO\];QsmJ7Xd;mNOPP?;VX9S7R°ûJtP?[`itP59?QP`S}P i9]NO;YX"S7R1i
QPM= ik9@N [7PFQZOmikN PtpPM[O;¡^}w b)H 9]\]\<9 PqNE^!P`Q?9?PM9<P N¼XOitP i
S`itQ?;w
  ) /V  
a9]=QPpJ=|;$XT9@QsO LQrQV;uT^!;VOsP iPM9<P NQ lq;m=rQ?LQEP`S}Q?;m=MlqiSO\];Qû5w
a_Pq=P LO==M;sp ;m=M;mNlO ;3\<9?QrPPpn nqnV H P`PM9ypzQ JYP?[_;-P?[_;mPq=M;P?9Omik\;su7
^!;VOsP itP?9]PqN}Q  = iN}Nq;5p=?P`H nV_ y  5P?P nV_w%e[O; P`SQM;m=?l ;VXPOO LO=M=?;mN=O ;Qcû = iNN ;p =MP`H _9PMPGnV__OJ o`\`J|9?P?[%i9H ;VXT9 ikN
iPn JY|[O9]\<;F_	9?Q P`S}Q?;m=Mlq;VX39]N itS`P LPn t PplOmitQ?;QYwFJE\]P`S`ik\]\@RdJ
|	;$PM[jL}Q,[`iplq;#iO Pq\]\];VOsP?9]P NGPtpH PP?9ypzQD|9?P?[pi9]=M\@R \]P| ;su7
^!;VOsP?;YX POO LO=M=?;mNlO ;1NdLH5S!;m=QpJ`PM[OPqL}Nq[Ri p ;|XdP,[`ipl ;c[O9?Nq[
 
8n yk@rQnsqQknsÅ¾"Zvt"u3}u3}nzr nsqQn¥@nzuQnsqQ{N}t8ns " uQ8n
³´)µUº»}¼@½ uQy"y|}r xzy=t"uXv}t8ns }t uQ8n6q {yku3©uQy"y|}6y
:<112=?>A@@2UUUEHGK/23<N2)EAGD/-./MGH.?E )-:0@-815=/2N23<N23Y@ 
0
1
2
3
4
5
1 2 3 4 5
   ! ý#" 
$  !#%  ! ý#" 
a9?NqL_=?;\}~I P`PM9 p¹Q"|9?P?[P?[_;mPq=M;P?9Omik\c;suO^!;VOsP itP?9]PqN'& t}w
Hi`OM[ ^!Pq9]N7PqO Pq=M=?;QM^`P NlX7Q2PMP i&H P`P?9yp"|9?P?[ O PdP =ZXd9]N`itP?;Q
A]sû"^O\]PPP?;YX%P NGi\]P`Nt\]PN$QsOmi\];`wEe[O;9P|	PO LO=Mlq;QE=M;m^7
=M;Q?;>N]P,ikNRi^_^O=?PYuO9?HRitP?9]PqN#Pp)(¡\9QrP ikNlXOi=sXqXd;mld9 iPM9]PqNQYw
;uT^!;VOsPM;VX6POO LO=M=?;mN=O ;QVw B	PqNQM9Xd;m=Ri H PP?9yp-P?PoS`; x p =?;YT
L_;mN7P{ 9yp *& t}wua9?NqLO=M;q\%9?QPqL_=5HRi9]N¡ÃlN LO=?;~ 9@P5Xd9?Q
^_\ iYR7Q	9]N \]P`Nt\]P`NQZOmik\<;E^!Pq9]N7PQP?[`itP=?;m^_=?;QM;mN7P¡PM[O;"On ^`i9]=rQ
A]sû"p Pq=P?[_;Dp =M;VT LO;mN7PFH PP?9ypzQpJD+& twe[O;ÃlNqL_=?;DQ?[_P|DQ
i NqPdPX1itNq=?;>;H ;mN7PS!;P|;>;mNPM[O;°Ó"ÊsÏ8ÆÊsÍóÓ×Ð"ÊzÓ  Ä(>@ÍPtp ^O=M;sXT9OP?;VX  iN=X PSQ?;>=?lq;YXû lqik\]LO;QV~) *z<P?[O;iplq;m= iN ;,lqi\]LO;
Ptp \]PN ÷  û!\]P`N ÷   9?QZnw t`\9pPq=P?[O;Q?;_n9H P`PM9ypzQV7**¹P?[O;P|	PCO L_=?lq;Q=?;m^O=M;Q?;>N]PM9]NN2\
QP iNlX_i=ZXoXd;mld9 iPM9<P NQ,;mN=O \]P`Q?;
H P`QrPPtpP?[_;$XOiP iw
a9?NqLO=M; Mp PO L}QQ?;Q PqNoP?[O;qO \ itQQ?;Q PpH PP?9ypzQ,PSQ?;m=Mlq;VX
û2nM tZ\aPM9@H ;QE9]N&$waOP =,; i`OM[oQ?LlOM[*O \ itQQpJi
[_9@QrP?PNq= itH PtpP?[O; p =?;YTqL_;mNlOsR,PtpOP`SQM;m=?lqitP?9]PqNElq;>=Q?L}Q5\]PN ÷  9?Q"Xd9?Q?^_\ iYR ;VXw3e[O;Q?;[_9@QrP?PNq= itHQ 9<\]\]LQrP?= itP?;"PM[O;9piOsPP?[`itP
QMP`H ;H PP?9ypzQ"|9?PM[lq;>=R2QrHRik\<\;suO^`;VOP iPM9]PqN ik=?;
QPM9<\]\	P`S7
QM;m=?l ;VX 9]NqPM[O;XOitP iS!iQ?;wZrYP|;>lq;m=pJ:PM[O;m=?;9?Q,i
O \]; i=P?;mN7
XT;mNlOsRap P =H P`P?9ypzQ|9?P?[aQH i\]\];m=D¯O P`H ^_LP?;VX}	;suO^`;VOP iPM9]PqNQ
 P?PPOO LO= \];QQEPp¹P?;mN:~gp Pq=9]NQrP ikNlO ;qJ!NOP5H P`P?9yp:|[OPQ?;,;u]
nV_
20
40
60
80
100
120
140
160
180
–22 –20 –18 –16 –14 –12 –10 –8 –6 –4 –2
a9?NqLO=M; l~rY9@QrP?PNq= itHQEPp-H P`PM9 p¹Q¡|9?PM[ nqXOi=-CN = iYRmJt
zH ;VXd9]LH Nq= iYRikNlX
\5¹|[O9?P?;VYP`SQM;m=?l ;VXaHRiPsOM[O;QVwB	PdP =
Xd9]N`itP?;QY~ p  \]P`N ÷  ]*'  NdLH5S!;m=PtpFH P`PM9ypzQVw
^!;VOsP itP?9]PqN 9?Q\];QQ)P?[`ikN nV_ y  POO L_=Q"\"PM9?H ;QYw
    K M
ScN_P`P?[_;m="|iYRqP?PqT L`iN7PM9 p¹RqP?[O;XT9@QsO =?;>^`iNlORCS!;P|	;m;mN2PM[O;
;suO^!;VOsP?;YXiN=X
P?[O;PSQ?;>=?lq;YX9@Q)S7RqH ; ikNQcPtpP?[_; ¯QsO Pq=M;
P?[!iP9?Q-Xd;sÃ`N_;VX%iQ
f û # b 
B	PqNQM9Xd;m=iNdi9]NH PP?9ypzQPM[`iPi=?;gp =?;VT LO;>N]PpJpN`iH ;m\?RDP?[OPQ?;
|[OPQ?;;suO^!;VOsP itP?9]PqNoQ itP?9?Q Ã`;Q  & tw r9?QrP?P`N = itHQcPtp PM[O;
QZO Pq=?;Qp P =CPM[O9?Q O \ itQQ Pp
H PP?9ypzQ
Q?[OP LO\X O P Ndlq;m=rNq;&P?P
iMJ,iLQrQ?9 iN&O LO=Mlq; 9yp¡P?[_; K;m=MNOPqLO\]\]9DH PXd;>\|	PqLO\X ik^O^O\?R
QPM=?9OsPM\@R,ikNlXE9ypP?[O;m=M;D|P LO\X)S`;i<Q?L7O 9<;>N]PNdLH5S`;>=PplXOitP i
O P =?=?;Q?^!PqNlXd9]NNaP?P\ i=rNq;Elqi\]LO;QPp 5w@YPqNO;EPtpgPM[O;QM; O P N7
Xd9?P?9]P NQ9?QQ itP?9?Q Ã`;YX [_;m=?;qJ}SOLP	NOPqN_;P?[O;>\<;QQ J=PM[O;E[O9?QP?PNq= iH
Xd9?Q?^_\ iYR7Q,i5QM[`i=M^O\?R%^!; i"- ;VX^O=?PÃ`\];$PM;H ^!;m=M;VXMS7RGiaQHRik\]\
NdLH5S!;m=Ptp5;sulO ;>^P?9]PqN!i\^!Pq9]N7PQYw
 [  gVY$*  
n ;%NOP| PMLO=?N PMPuioO LO=?9]P LQ ^O=?P ^`;m=rPR Ptp$P?[_; K;m=?N_PqLO\]\]9
H PXd;>\j=M;Njik=ZXd9]NNQrP iN=XOi=sX5Xd;mld9 iP?9]P NQVwSDPP?[O9?QFQrP iN ;DP?[O9?Q
i^_^`; ik=QP?P5S!;1i ^O=?P ^`;m=rPR PpFP?[O;9H PXd;>\i\]PqNO;wAP)|P LO\X
S!;cPp 9]N7P?;m=M;QPP?P-dNOP|&|[O;P?[O;m=	9?PFQ iYR7QFQMP`H ;P?[O9]NNH ; iN7
9]NNpLO\ itS`P LPP?[O;)| iYRPOO L_=?=?;>NlO ;QP?;>NlX5PMP `L=OsP?L`itP?;E9]NRi
\ i=rNq;ENdLH5S`;>=Ptp5P`S}Q?;m=MlqiP?9]P NQVw
e[O;mP =?;PM9O>i\DOmi\O LO\ itP?9]PqNQQM[OP| P?[`itP"|[O;mNoP?[O;;suO^!;VOr
P itP?9]PqN Pp:PM[O;E\<;>NN`PM[S!;P|;>;mNqP|	P$H iPZOM[O;QFp P = i3^`itPP?;>=?N
9?Q\ i=N ;qJ7P?[_;mN b	 ü 
9?Q5ikN1;sulO ;>\<\];mN7Pi^_^O=?PYuO9?HRitP?9]PqNPtplP?[O;QP iNlX_i=ZX9Xd;mld9 iPM9]PqN:w
Q7PM=?9.-d9<N}Nq\?R ;mNOPqL}Nq[JO P`H ^OLP iP?9]P NqQ?[OP|DQP?[`itPp Pq=PM[O;On
xp=?;VT LO;mN7Pr{c^`itPP?;>=?NQpJ`|	;[`ipl ;_  jo  o \]P`Nbj!\]PN  o_  doqoqo}w¯»DQM;[!iQ:S!;m;mN9HRiXd;PtplP?[_9@Qik^O^O=MPYuT9?H iP?9]P ND|[O;mN
2
4
6
8
10
12
14
16
18
20
22
–20 20 40
a9?NqL_=?;b}~I P`PM9 p¹Q"|9?P?[P?[_;mPq=M;P?9Omik\c;suO^!;VOsP itP?9]PqN'& t}~
rY9?QP?PNq= iH PtpgPM[O;
QZO P =?;Q
q y w
^_\<PPPM9<N}N
 =?P LNq[=¡O PqN6ÃXT;mNlO ;9]N7P?;m=Mlqi\?QPpD\5QP iNlX_i=ZXMXd;s
ld9 iPM9]PqNQ	9]N a9?Nlw7\w 
 >r b?- 5f6$
e[_;LÃ`=rQPMSO\ iP ikN7PCO PqN=O \]LQ?9]PqN 9?QMP?[`itP%^O=M;VXd9OsP?9]P NQ2¹P?[O;
;uT^!;VOsP iPM9<P N"aP?;mN=XP?PL_NlXd;m=M;QPM9@H iPM;QR7QPM;HRitP?9Omi\]\?R
|[!iP#9@Q3P`SQM;m=?l ;VX ñû"w e[O9?Q$|iQ"PMPqS!;R;uT^!;VOsPM;VXoQ?9]NlO ;
PM[O;¢£¤¥ ^`itPPM;m=?NQqXdP[`iplq;%ikNÚÉÈ;ÊJÓ"ÊSO9]Pq\]P`N 9O>i\
QM9?NqNO9ÂÃOmikNlO ;`w SO \]; ik=?;m=5Xd9?QZO LQQM9<P NPtp PM[O9?Q,^`P 9]N]P"OmikNS`;
9]\]\]LQPM= itP?;VX
S7R%iNiN`ik\<PN`Ra|9@PM[q|	Pq=ZXQc9]NGi\ ik=Nq; ÎzÓÊQÈUÌ@Í
Ptp N!iP?L_= i\!\ iNN L`iN ;qJQMLlOM[ iQPSQ?;m=Mlq;VXe|9?P?[#Sc\?P ipld9?QP icP N
PM[O;n ;S:we[O;cNdLH5S!;m=PtpPOO LO=M=?;mNlO ;QEPp5i|P =ZX9Q?L=O?[%itQ
 Xd;>PYuRd=M9@S!PqNdLlO \<;>9Od9@Q	lq;>=R \ ik=Nq;itS`P LP-`__`_`O PH ^`ik=?;VX
PMP$PM[O;E^O=?PS`iS_9<\]9?PR5^`;m=M[`i^}Q,nV_ y ÷itQQM9@N NO;VXeP?P#9@P	9]N5P?[O;K;m=MNOPqLO\]\]9H PXd;m\w e[dLQ J ^_=?;VXd9OsPM9]PqNQEPqNP?[O;OmitP?;N Pq=rR%Pp
^!iPPM;m=?N}Q¡PM[`iPO PqN7P i9]N \<P NNa [O;mN=O ;LONO\]9.-q;m\?R |P =ZX7Q)P?[`itP
O>iNPOO LO=	9]N5P?[O;cÎsÓ"ÊQÈ;Ì8Ícik=?;;suO^!;VOsP?;YXPMP"S!;-Nq=MP`QrQLONlXd;>=
;QP?9?H iP?9]P NQVw rP|	;mlq;>= JQP iPM9@QrP?9OsQp Pq=#i ^`iPrP?;m=MN \<9.- ;CxMS
 iN7R |P =ZX	A?Q A?@D{
¯b o`_ J __`_HRitPZOM[O;Qsi=?;9H P =?; \<9.- ;m\?R
PMP5S`;E=M; i\]9?QPM9OkJdNOP`P p Pq=	=?;piQ?P NQcPtp\ iY|DQPtp5\ i=rNq;cNdLH5S!;m=rQ
ik\]PqNO;`w
e[O9?QN`i9]lq;PSQ?;m=MlqiPM9<P N,9?QO P NQ?9?QrP?;mN7P|9?P?["PM[O;Fpi`OsPP?[`itP
a9?Nlw\ 9?Q"H Pq=M;ZiOO LO= iP?;ep Pq=)p =M;VT LO;mN7P#^`iPrP?;m=MNQ$PM[`iNp P =
PP?[O;>=Q JiNlX 9?P;suO^O\ ik9<N}Q-|[7R
|;,[!iplq;,=M;QPM=?9OsP?;YXMH P`QrPPp
P LO=$Xd9?QsO LQQM9]PqN2PMP%^`itPP?;>=?NQ5QMLlOM[P?[`itP  & tw ANiXXd9y
PM9]PqNJ|;5QM;m;
P?[`itP"P?[_;QZO Pq=?;Q O PH ^OL}P?;VX ik=?;H ; iN_9<N}Np LO\
itQ=M;Njik=ZX7QP =ZXd;>=QPp:N =?P|DPM[JOiP\]; itQPYwe[O9?Q9?QQ?LO^O^!Pq=rP?;VX
S7R9P?[O;<pi`OPPM[`iP\]PN&û !\]P`N 69?QitS`P LPcn  t\" p Pq= P?[O;XOiP i
Ptpa9?N=w]\mJ`ikNlX5S7RaP?[O;QPM=?P NNq\?R ^!; i-q;VX
QM[`i^!;EPpa9?Nlw7bw
a9]N`i\]\?RD|	;Xd9?QZO L}QQ:PM[O;	^`iPrP?;m=MNQP?[`itPi=?;x?;sulO ;m^}P?9]PqN`ik\?{
iOO P =ZXd9]NN5PMP5Q?P`H ;-H ; iQMLO=?;`w
I e[O; \ ik=Nq;QP ikLP?PHRiPMPqN O P`H ^_LP?;VX [`itQ o7^ QrP itP?;Q
ikNlX =?;>^O=?;QM;mN7PQP?[O; ;suO^O=?;QrQ?9]PqNU=Ô p Pq=oP?[O; H P`PM9yp
8Q}_`_`  Yx  U AW ?zu¯\¹  JES?¹u]  J3QdScAW @W   U&AWcBS ?
D<  U&AWVI%a t¹¹u¯OJ o¹  U&A ?u7 H  U AWS? @   Qdec8 ?¹u]?8
nqn
ANlXT;su 8iPrP?;m=MN  û   y t QJ)¹u]J tOn jo \`\_qt t`b _w b
  W`+ t¹¹u]  Qde
 n n t_qo nV\b`b tqt _w tOn
nY\ DEHFW`+^`¹  U AWEI%an QdeS-J t¹  U&AWVI%a&X,QdeS-JVB  ?  S-J,Q?B ` t`_`\ ]^ n`w ^`\
\^  +W
?zu nqJ \`¯  W`+EQdS  ?@ zut¹  QdS  ¯t`¯zu  W+ eSVH@  ?¹u7 W u7  W+  t}w `b \` t`_ nptw ]b
npo`_ B ?B8n rca?B8n W  B ?r?Ba&X¡n tb nY`\ tqo bw `^
b  Qde
?zu7  W`+  o oOnYOn o`_ n o t \`_  _}w _qo
eiSO\];1n~I P`PM9ypzQ|9?PM[R\ ik=Nq;,}¯QsO Pq=M;Q
0
200
400
600
800
1000
1200
1400
1600
1800
2000
1e+06 2e+06 3e+06 4e+06 5e+06 6e+06
a9?NqLO=M; ^}~5Q}OmiNON_9<N}N |9?PM[H PP?9yp58Q__`_ nV\wC)S7
Q?;>=?lq;YX
HRitPZOM[O;Ql ;m=QMLQc;suO^!;VOsP iP?9]P N:w
 JES{`JDYSVU&S DSVU&S U&AJESVQOH t`w HuO^`;VOP iPM9]PqN p Pq=
P?[O9?QH PP?9yp`9?Qcn  nV_ y  JQP ikNlXOik=ZXXd;mld9 iPM9<P N _  _`_OnY\`^_J
|[O9]\];`ûc_we[O9?QiLPMP`H iP?P N O Pq=?=M;Q?^!PqN=X7Q-PMPZiÃ`NO9?P?;
Q?;PPtp^`iPrP?;m=MNQ-|[_P`Q?;"Omik=ZXd9]N`ik\]9@PR#9?Q itS`P LPEn  o(GnY_  w
I e[O; ^`iPrP?;m=MN |9?P?[*\ ik=N ;QP ;suO^`;VOP iPM9]PqN 9?Q 8Q_`__`^
Vx  QTe
@¹ut¹  DEH {!JmB+Vt 8rcCEQO8rcC QdAecH p Pq= |[O9O?[
c nV_]^\`\eiN=Xûi nV__qo\]iNlXaP?[_;,=?;mN_;| ik\:PM9@H ;
S`;P|;m;>NqP|P#POO LO=M=?;mN=O ;Q,9?QciQ\]P| itQ-^#^`PQ?9?P?9]P NQVw
I e[O;FH P`P?9ypzQ=|9?P?[,l ;m=RE;sulO ;>^P?9]PqN!i\7S`;>[`ipld9<P LO=Q'  ' 
 n o
i=M;\<9?QrP?;VX9]N eiSO\]; n`w e[O;5H P`PM9 p8Q_`__`_bqYx  Qde
?¹u]
 W`+ {`Jm8+ B 8rcCEQO8r C QTAecHF 9?Q:PM[O;	PqNO\?RH PP?9yp]PM[`iP
9?Q O \]; ik=?\?R PSQ?;>=?lq;YX
Q?9?NqN_9}ÃOmiN7P?\?R\];QrQDP?[`ikNR;uT^!;VOsPM;VXw
n ; ^O\]PP9<N a9@N=wF^MP?[O;sNjL}H5S`;m=#PpEP`SQM;m=?l ;VX6iNlX;su7
^!;VOsP?;YX5HRitPZOM[O;QPtp&8Q}_`_`_ nV\ iNjik9]NQPP?[_;NjL}H5S`;m=PtpOM[`ik=
i`OP?;m=rQPp" P?[`itP1[!iplq;5S!;m;mN&QZOmikNONO;VXwGe[_;QR7Q 
P?;HRiPM9O¡XT;mld9 itP?9]PqNep =?PH |[!iPc9?Q;suO^!;VOsPM;VX9?QDP?[O;"PRd^!;,Pp
9]NlXd9OmitP?9]PqNP NP?[_;V^!P`QrQ?9?SO\];SO9]Pq\]P`N 9Omi\QM9?NqNO9ÂÃOmikNlO ;EPpP?[O9?Q
H PP?9yp:P?[!iP	PqLO=cik^O^O=?Pdi`OM[qOmiN
N 9<l ;`w
  ( :=VM-V( a< `(   :  (})]
e[O;m=M;Zik=?;"QM;mlq;>= i\FXd9]=M;VOsP?9]P NQDp P =p LO=rP?[O;m=)QPMLlX7R~i`XdlqikNlOr
9]NN9P?[O;QPMLlX7R PpP?[O;,I%ik=X- Pl5H PXd;m\ ;mNO\ i=rNq9]NN9P?[O;"O \ iQrQ
Pp^O=MP`SO\];HaQ,9]NCPM[O9?Q,= ikNNq;aP?[`itP1i=M;5NqL`ik= iN7PM;m;VXPMP%\]; i`X
PMP J,iL}QQ?9 ikN \ iY|DQV
O PqN=XdLlOsPM9<N}N Q?;mNQM9?P?9]ld9@PR ikN`i\?R7Q?9?QPp
K;m=MNOPqLO\]\]9	Pq=1I%ik=X- PlqH PXd;m\?QYwn ;5SO=M9];IlR i`XXd=M;QQ#; iO?[
T LO;QP?9]P NR9]N
P?L_=?N:w6 %§ ji,=«>= «:¬§8* S \@PM[OPqL}Nq[&P?[O;I%i=-qPlH PXd;>\
P N \<;PP?;>=Qc9?Q9]N ^O=?9]NlO 9<^_\<;,ikN`i\?R7P?9Omik\<\?RiNlX
O PH ^OL}P iPM9]PqN7
ik\]\@RPM= iOsP itSO\];qJDP?[_;qSO=?L}P?;s¹p Pq=sO ;MH ;PM[OPXNq9]l ;mN&S]R i\?NqPt
=M9?P?[H x I%i=-qPl iLPMP`H iP?P N{ ^O=?PS`iS_\@R\]; iplq;Q=?PdP`H p P =
9?H ^O=?Pl ;H ;mN7PrQVw5n ;5|9?Q?[PMPGiplqP 9X [`ipld9]NN
P?PCXd;pi\|9@PM[
Ã!NO9?P?;sQP iP?;DH PXd;m\?Q PplQM9?m;PM[O;	^O=?PXdLlOP ' )'8 '  ' Js|9?PM[0' )'
PM[O; i\]^O[!iS!;P"Omi=sXd9]N`i\]9?PR%iNlX1'  '}P?[O;NdLH5S!;m=cPtp QrP itP?;Q
PtpP?[_;1iLPMP`H iP?P N:w	e[O9?Q9?QQ?L_;Zik^O^`;pi=QPMPS!; O \]PQ?;m\?R =M;s
\ itP?;VX9PMP¡PM[O;ci=M; iQPpI%i=-qPl$OM[`ik9<N5Xd;VO P`H ^!P`Q iSO9]\]9?PRVikNlX
PtpI%i=-qPl5H PXdL_\ itP?;VX9H PXd;m\?QVwaj FfVf !zj$ Fj7ª5f* CcL_="HRik9<NP?[O;mP =?;PM9Omi\=M;Q?LO\?PpJe[O;mP
=M;H tOJ9?Q1Ptp¡|9Xd; i^O^O\]9OmitSO9]\<9?PR 9]Nuik\<\Q?9?PML`iPM9<P NQ9|[O;m=?;
PM[O; =?;N LO\ i=#;suO^O=?;QQ?9]P NuL_NlXd;m=O P NQ?9Xd;>= iPM9]PqN9?QMx?NOP NlXd;s
N ;mNO;m= iPM;{lw WYPqLN [O\?RjJEiQ;suO^O\ i9]NO;YX69<N QT;VOsP?9]P N `JP?[O;
Pl ;m=|[_;m\?H 9]NNqH iU Pq=M9?PR%PpE=?;N LO\ i=;suO^O=M;QQM9<P N ^`itPP?;>=?NQ
Ptp59]N7P?;m=M;QP 9]NSO9]Pq\]PNq9Omi\ i^_^O\]9O>iP?9]P NQi=M;E;suO^`;VOP?;VXP?P9S`;
N_PqNlXd;Nq;mNO;>= iPM;`w QdLlOM[ 9@Q9pPq=9]NQP iNlO ;qP?[O;MOmiQM;
p Pq=^É"ÑêÑ
PM[O;H PP?9ypzQP?[`itPD|; [`iplq; ^O=?PO ;QQ?;YXw S¡X}Xd9?P?9]PqN`ik\l|	Pq=-9?Q
O>i\]\];VX
pPq=E=?;Ndi=sXd9]NN
Q?L7O 9];mN7PQPM=?LlOP?LO= i\-O P NlXd9?P?9]PqN}QDp P =
N_PqNlXd;Nq;mNO;>= i`OR 9<NMP?[_;OmiQM;PpcI%i=-qPlqH PXT;m\?QVw,AP39@Q,itP
ikN7R= iPM;-PM[O;"OmiQM;¡PM[`iPP?[_; O PqNlXd9?PM9<P NQPtp5e[O;mP =?;H t$OmikN
S!;"PM;QPM;VX ; itQ?9]\?R 9]NRikN]R5QM^`;YO 9ÂÃO,9]NQrP ikNlO ;`w
«:¬§ $f§+gf !¹h"!= !h¨oj)F¬ i«=d Ffh"§fYf*ScN 9]NQM^`;YOsP?9]PqN
Ptp eitSO\];Rn9Q?L}N`Nq;QPQ9P?[!iP"PM[O;;sulO ;m^PM9]PqN`ik\H P`P?9ypzQ9]NMP?[O;
O \ itQQM9}ÃOmiPM9<P NPp QZO P =?;Q-O Plq;m=l ;m=RXT9}Á ;m=M;mN7PQM9@PML`iPM9]PqNQYw
n [O9]\<;i = itP?9]Pû!< PpiS!PqLP\VikNlX#iNP`S}Q?;m=MlqiSO\];`û P?[`itP
9?Q
 t_`__c9?QDO ;m=rP i9]NO\?R5QM9@N NO9ÂÃOmikN]PpJ`QMP`H ;-XdPqLS}PH iYR1i=M9@QM;
pPq=,PP?[O;m=9Q?9?PML`iPM9<P NQVw a_Pq=,9]NQrP iN=O ;qJ9?Q1iqXd9?QsO =?;m^!iNlOsRPp
b*PqNO\?RPqNui H P`PM9yp PM[`iP#9?Q,P`SQM;m=?l ;VX iS!PqLP nV_5PM9@H ;Q
;YTqL!i\]\?RH ; iN_9<N}Np LO\ eP iNQr|;m=P?[O9?Q"T LO;QPM9]PqN9@P|	PqLO\X
S!;ELQ?;p LO\=P?P#9<Ndl ;QPM9@NdiPM;-P?[_;-|iYR19]N5|[O9OM[QrHRi\]\OM[`iN}Nq;Q
9]N ^O=MP`S`itSO9]\<9?PM9<;Q5HRiYRi=Á ;VOsP ^O=?;YXd9OsP?9]PqN}QR=M;Njik=ZXd9]NN ^!iP
PM;m=?N POO LO=M=?;mNlO ;QVwC LO=ik\@N ;SO= i9Oi^O^_=?PjiOM[$QMLO^O^!Pq=PM;VX5S7R
QrR7H5S`P \<9O9O P`H ^OLP iP?9]P Ni\?NqP =?9?P?[HaQ¡O P NQPM9?P?LPM;QRikN9Xd; ik\
p= iH ;|	Pq=X- p Pq=#9]Njl ;QPM9?NjiPM9]NN
H PXd;m\FQM;mNQM9@PM9]lj9?PRdJP?[`itP19?QpJ
PM[O;M| iYR^O=?;VXT9OP?9]PqNQ%ik=?;GiEÁ ;VOP?;VX S7R*QrHRik\<\-OM[`ikNNq;Q 9]N
\];PrP?;m= Pq=DPM= iN}Q?9?P?9]PqN ^O=?PS`iS_9<\]9?P?9];QYw
 M-
	©O ^  	 wM 
e[_9@Q5|	Pq=-[`itQS!;m;mN ^!i=PM9 i\]\?RQ?LO^O^!Pq=rP?;VX S7R2PM[O;%U PqN}N
e;m=rH W;QM; i=sOM[G8=?PYU ;VOsPESc\O PH5Ae t_qt ]PpFPM[O;1HL7
=MPq^!; iNM»NO9]PqNw
n t
  ( wM):
VuQuQnzrQy=t) N /k¸ vs|}xs|vu3}t@LuQ8ncns8vxsup@qQyk6v|u3©y
|vt8=Zv=nXê|knp6vuQuQnsqQt@r}t
"}y={y|}nsxs"|vqrQns¾"8nst@xznsrs3t 
	 ¶
 ¶±  ¶     ±¹±  ±   ¶±  
 ±  ¶  ²s¶±´<²   !   ±"
 ³  $#   % +/²&þÿ@		 .ÝqQnsrQrs
'v}qQy"xXg N}¢('w@xX@nzqs .f}¢¥vt@ Vy¤{vt)) N /k²
V8n .k 
	 ZvuXvZvrQnk }uQrrQuXvuQ8rÚ}t /*=²" + ³,"
 ±  .- 0/ ² ® ±²21 þ3"þ/²&8þ=þ/= "_&4k²/ 9=­*&9":<112=?>A@@N5-=0B/6 E :0)-46<N EA)-:<@/K=<3<+51<@-=3<+D/MG51NE :<12,C@
'nst8@nsqs&&`N}Uvt87 y"xX@{vtg&  /*=­",
V8n"}rQuQq3}@8u3}y=t
ywrQ8"y=qQ°xsy=8t"uQrV}r~@rQZv||}ct8y=qQ{vs|!8 ³9  ¸]± ,;:  ³9   
  ´=<  > ¶     ² /sÿ@ þ&9*3&þ=²3"
'nst8@nsqs:&`Â¢:}xX8{y=t8g?'VÂ¢&vt8¡m^||v{rQykt;6?@N
/=¸k­nst"uQqXvs|vt8
|}y"xv|w|}{N}uuQ8nsy=qQns{ªrvp8p"|}ns uQy°vrQ"{p"
uQy=u3}xnst"8{nsqXvu3}yktgqX"cvuQq3}qQnsxs8qQr3}y=t8rs$:  ³   A  ´A"
<   ¶    CB 7±   ~­3"J­= þ&9ÿ&8þk²=¸"
'nst8@nsqs`d`
/=²=­"nst"uQqXv|vt@
|}y"xvs||}{N}uuQ8nsy=qQns{ªrvp"
p|}nsªuQyvrQ"{p8uQy=u3}xnst"8{nsqXvu3}y=t)D:  ³9   E  ´F<   ¶    
B 7±   /3 /%&+/"/&/=
'nsqQqQ=G@N}fvt8%nzuQ5 /k¸&9Z @qQyk{ qQnz="|vq`ns"p@qQnzrQr3}y=t8r
uQy8nsuQnsqQ{`}t}rQu3}x v8uQy={vuXvHB 7±  ¹±¶  %I  ´¸l³¶±   ±  ±ÿ"¸ / /"/²&+/þ"9
'Ý||}t@kr3|.nz= .; /k¸&9"!J   <  <    ¶ A, /  5±  ²s³¹± GKy=8tcm|}ns
L ykt@rsUþt@cnz}u3}yktg
'qM@k=ns{vt8tN V|}n}t)`(/*=­ ns="|vq`ns"p8qQnsrQr3}y=t8rN}t"uQyO8
t}uQnªv8uQy={vuXvOB 7±  z±¶  PI  ´g¸l³`¶±   ±  ± /þk®Jþk /=²&þ/­"
&8y={ªrQ"=5ó}vt@G"xCM8uQ¬snst"6nsqQknsqs" .; /"9=­%
8n°v|
=ns8qXv}xuQ@nsykqQ¦y°xsy=t"uQns"u3qQnzn£|vt@k6v=nsrs 3tR  ´g¸l³`¶±¸D %   ´-´    , /    ´  ²  ²s¶±´<² c{rQuQnzqQ6v{
 y=qQuQ"Vy||vt@)/&/¸& /9/k
 g|vSQy|}nsus .;ÂÝvt8 "ns@kns}xP6:  /k²R
V8ncvsknsqXvkn
xvrQn
vtZv|}"r3}rywvs|}=y=q3}uQ8{rs:"
|}u3}kvq3vuQnvrQ"{ªp@uQyku3}xsr~vt8|}{N}u
}rQuQq3}8@u3}ykt@rs nsrQnvqQxX nsp6ykqQu`­/9kþOJt@rQu3}uQ8ucvu3}y=tZv|w8n&nzx8nsqQxX@nnst,JtykqQ{vu3}¾"8n`nsunst,8uQy={vu3}¾"8n=
/þ=­p6v=nsrs
 g|vSQy|}nsus .;}¢F V}qQrQx8nst8@ynsqs .;Â¢1vt8
&}xX"=c :  /=¸k¸Vns=vu3}y=t8rqQy={	8t¤y=qQ{N}uJ
}tcqXvt8@yk{ rQuQq3}t8=rsJ   <  <    ¶ 
B 7±   T, /-® ±  ¶± /FUw ±  / ² ¸=®" /­& /3k®
@vt"uQ{vx8nsqsO T  /3*VB 7±-¶W7±      ´  ¶X   ±s²1EY   ²21Z[
\ `Vns4]ykqQ6@n|}rQnv(.Ý8"|}rQ}t6Zy@O
qXvt8r3|vuQnz
" N`&}qQrQxXg
@y=8qQ@yktg?^N}vt@G8v|}"=_'V/*&9"  1lnsxsu3}=novrQ"{p8uQy=u3}xsr
y|}t8nvqoqQnsxs8qQqQnst8xsnsr
}uQ©qXvu3}ykt6vs|`xsy"n¨x}nzt"uQrsa`  ²  z±¶±
  ¶7±´  ¶   ² /3=­" /P&­= /sÿ,3&+/ 9=­
@}Zvrs ÝIK"})vt@ "|}"¬=y8 NT" /=¸/= uQq3}t8
y=nzq3|vp8rs
p6vuQuQnsqQtL{vuQxX"}t@8vt@©t8y=t"uQqXvt8r3}u3}=n^Ev{nsrsb:  ³9   
  ´=<  > ¶    CB 7±    1  ±  ±s² -©­=®Jþk /¸=­&8þ=®k¸Vy=pZxsqQyusGK"O}vt@R&||}{vtg?K"`ó0/k²V ¶X / ³  ¶   ¶ 
 ³¶  ´  ¶  ¶7±    [ ,  ³   ±s²Q[ , /   ´g¸l³`¶  ¶  @ 8}rQyktmnsr3|}nz .8|}rQ".t8 y8Â:&nv"}t@8"cvrQrs~@"}rQy=t"Jmnsr3|}nznsq3}nzrV}t y={p88uQnsqx}nzt@xsnk
Vvt@8ó? N /*ÿ8RB  °±  c±´)±s²   ´  ¶±s²<¸  ³  ±²"²Z¶Xr³  "¶ ³¹±s²   ´F<   ¶ " z±²±¶  ±s²    ¶   ²    ¶7´ °±¶ 0d ³`±s²  .Ý) &}rQrQnsqQuXvu3}y=t)fexsy|}n`p6y|}"uQnsx8t"}¾"@n= .v|v}rQnv)  @qXvt@xzn=
 n||}ns= ó(/*3V- ³¶  ´  ¶ V, /    ´ ,  ³   ±s² t@|}ny"y"|21)rs`AK"+.qQnst"u3}xsnVvs|| Jt@x=~t}t"uQqQy"8@xsu3}yktg
 t"@uQ) /k¸/kgB 7±   ¶  h  ´¸l³¶± ¸D %   ´-´    1
Y   1 \ 1  ±´   ³`´)±  Pi j   ¶7´D² 5y={p88uQnsq"x}nst8xsnvt@3t"y=qQ{vu3}y=t .qQy"xsnsrQr3}t8@5nv}t8@5"cvrQrs}~@"}rQy=t"Jmnsr3|}nz
.Ý8|}rQ"}t8 &y8Â8rQnsxzy=t8cns}u3}yktg
 y=¬snst)51 /*=²"k- ³¶  ´  ¶ , /   ´¸l³`¶  <    ¶ sRVnz
]ykqQ6"p8q3}t@knsq3mlnsq3|v@
.;ns"¬st8nsqs .;N}¢E'ykqQy"@y"rQ= "G]N}¢vt8 "}qQykt@y6N `
/=¸*6}t@k}rQu3}x°ywt"8x|}nsy=u3}8nrQns¾"8nst@xznsrs	
8nNr3}ktPOZxvt@xsn
yw@ns=vu3}y=t¤qQy={«{ªnvtcrQuXvu3}rQu3}xv|xZvqXvxsuQnsq3}rQu3}xsr`vt@cp8qQn
"}xsu3}y=tywuQ8nóqQnz¾"@nst8x}nsryy"xzxs@qQqQnzt@xsnªywykqQ@rsV:  ³9   # 0 ´   ±  ³    ¶n ³  ¶³¹± `o 1 9 /®/­& /®=þ"9
.qXvrQy|}y6lNClN /*ÿ8pJ   <  ±´<² , / ¶7±  z±´<²  q   ±  
  ±< = .qQy=}8nst8xsn=XO{nsq3}xvtR"cvuQ8ns{vu3}xv|"y"x}nsuJ=
qXvt@r3|vuQns
qQy={	uQ8nc@rQr3vt{vt"8rQxsq3}p@u"1dNj)nPrs}uQnsrs
.qQ@{°'V}¢y"8y|}p8@n=T Â¢Evt88n
8qQxP"8n}{
Fe$/*3O g}t8"
}t8Ny=qQ8r}uQ@t8ns"p6nzxsuQns¤qQns¾"@nzt@x}nzr&}t8nsy""q3}6y=t"8x|}nx
vx}LrQns¾"8nst@xznsrs.:  ³    ¶7± ®$ *t ¶  ¶  ²Z¶  %I    ±¶  1
 ±  ±s²E# 3=² /þk®3&8þ=þk®vs"vqQ"{`}uQgDlNDK"/=¸k­-vu ²s¶   ³9²s±  F   ´ , " ³   ±¶7±    =y=qQ)w'Ý|vx%"n|| xX}nst"u3PO6x .@"|}xvu3}y"t@r)uQg
 enskt}nsqs "}Uvt8 "¬spZvt=yrQ=m¦ /*=¸Ytcp6vuQuQnsqQt
qQn¾"8nst8xsy"xsxs8qQqQnst@xznsr}t
v"cvqQ=y=vtcrQnz¾"@nst8xsn=x-o ,   ¶´  P=
yvp@pZnvqs
 enskt}nsqs "
/k¸ @t"PO6nz^vp8p@qQyEvxXuQyªy=qQ8rrQuXvu3}rQu3}xsrsJtq ±    / -A ³ > ¶±  ¶  >G   ±z± > ±  y  ´¸l³¶  "¶      ±  ³  # 0  P þ=®k²&þ/­"`Vnsm]wy=qQ6O" .ÝqQnsrQrsn}t8nsqQus@N}Evt8#"xX"6vuQgTl /=¸" yk{p6y=8t8.;y}rQrQyktcvp
p8qQy=}{vu3}ykt@ry=qy"xsxz@qQqQnst8xsnsr~yw{`|}u3}p"|}ny=qQ8r}t "cvqQky
xX6vs}t@rso:  ³9   T  ´¸l³¶  ¶   #   % E3"Jþ= þ=þk­&8þ*3=­"8v|}"=z'VÂ~vt@k{@}{{ªnsqQ{vt8t) .;/*ÿ8)@V@t)^v%"cvp|}n
pZvx%kv=n¤y=quQ8n{vt}p8"|vu3}y"toyknst8nsqXvu3}t8°vt88y|}ykt@yk{N}x
8t8xsu3}y=t8r}tykt@n°kvq3v"|}n=4-T  B  , ² , ¶   ²     ¶W7±"´  ¶  P>   ¶X|  ¹± þk®Jþ= /9k­& /²=²"
"x"ZvuQ)jl}¢ .qQ@{°'V}¢8vt88n
8qQx%"@n}{° e /*3`"xsnsp"
u3}ykt6vs|;{ªy=u3r}t°21lnsqQnst"u"cvqQkyªxZv}t°{y"@nX|}r&¤y=qvrQuXvu3}r3
u3}xvs|)vt6vs|}"r3}ry`¡rQnz¾"@nst8xsnsrsC:  ³9   !  ´g¸l³`¶  ¶ 0 
# 0  P þ"J­= ÿ/²&"ÿE­=²"nsn||j   ÂEvt8,V8qQ"}tgj  /3"O"
nsuQ8y"y=qxv|}xs"|vu3}ykt
y;p8qQy=Zv"|}u3°yU{vuQx"}t@v6y=8t@8ns°qQns="|vqns"p8qQnsrQr3}y=t}t
vqXvt8@yk{ ZvuXvrQuQq3}t8@}:  ³   ;  ´g¸l³`¶  ¶   #   % þ" / þ3&­/k
lv|| ensnk'V /k¸"t6v{N}xv|frQy=8qQxsnsr}t}t"ykqQ{vu3}yktuQ8nsy=qQ6 @8t86v{nst"uXv|}t"uQnsqQkvs|}rvt8 ykqQ p@qQn O6"nsrsZgnzrNxv}nzqQrN8
@I]Ot}knsqQr3}u enN8ncvnst)­=þpg
mvuQnsqQ{vt)":l5/*3". ¶X / ³  ¶ 0  ¶    ´g¸l³`¶  ¶ 0 
# 0  P  µt  ¸²%[=²Z± d ³`±  ±s² , /A ±   ´-±² OZvp8{vt~L vs||
nV\
 	
				 !" # 	%$'&(	   )* +	,
	"  .-%/102" 3 4 $'52" 67)8 424   	 9#:; 8	'$<=%> 8	
?8A@ " 
 # 0,  " ; 8	'$ 0,B = C= $ > D'<'C'CFE 9GHIKJG,H75ML ,?	
				,99	  	 4 $'N 4 "$52"O67)8 4 8 P 	 49 "  !	,
	0,	" 8+  	8Q$ R > C'D?S G2GTHU52	.
	V 	
		.		,99*  	/9+#)(	 4 $ <>'> $'" P 	  8	
	+9W GQ8 )	'$ R'X'R'R CFYAZ &,0 Z  Z &[H?& Y M&,9 ,	
		.	\	,? ; 8	   8  $^] 6_" # 	,
	 E O+#8.	."O8Q$'? ; 8	  .O8  $ 0,B = C> $` X ='> RKGa52bG,H?cLd52	
	.V ,	
		.	\	,eH? )  " /9  )(+ 4 $ S C'C'D O8  	
	 4 f8   +	 4 $'0,Bhg%R$ C'< g CS H Z B2b9/1&,9B Z !H
52	
	.V
LHFXd9?P?;>LO=
A?@)WAS#J`D P`H i9]NO;DXd;,WP \<L=O ; iLJWPOT LO;mNlO PqLO=rP J`K	8 nY_`bOJ7`_nVb\1UHuBr HQO@YSX B	;VXd;su
a_= iN=O ;V
ijj kl mfmnKnFn_o#prqs9p#to us
A?QOQO@ _ tjo  ^\qo o
